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ABSTRACT

Long Island Sound, Block Island Sound, and adjacent waters extending to
the Continental Shelf were systematically studied to identify suitable open water
disposal sites for dredged materials. EPA Ocean Dumping Regulations, the issues
identified during public seoping meetings, the feelings of members of user groups and
organizations, political leaders, and other representatives of the publie, and the input
of a number of federal, state, and interstate agencies were combined in a site
selection process that resulted in the identification of five site areas. These five site
areas were deemed suitable for open water disposal of dredged material on the basis of
both environmental (such as marine ecology, water quality, fisheries, and similar
factors) and sociel (such as economics, related industries, effects on shipping) factors.

In addition to the five site areas, the present New London and New Haven
disposal sites were ineluded in the impaet evaluation to prowde a comparison between
them and newly selected site areas.



In general, if the management recommendations are followed, disposal of
dredged materials at these seven sites will result in little to no significant impacts and
may in certain cases be managed to improve habitat for beneficial species.

Management recommendations to minimize impaaets inelude analysis of
dredged materials to be disposed of (as the disposal areas identified are not equally
suitable for all types of dredged material); capping; and management of disposed
materials to ensure that materials will be hydraulically, as well as environmentally
compatible with the disposal area.



Preface

This document has been prepared in accordance with the guidelines for preparing
Environmental Impact Statements published in the Federal Register, Vol. 43, No. 230,
November 28, 1978, by the Council on Environmental Quality (CEQ). The use of these
guidelines results in a report that is arranged differently from the usual environmental
impact statement.

An abstract of this report is a part of the cover sheet; a summary of this report has
been prepared as a separate document.

Section I introduces the purpose and background of the study, the regional setting, the
laws and regulations affecting dredged material disposal, and the sources and nature of
the dredged materials. Section II introduces the sites under consideration and
discusses the methods used in seleeting them. Section III describes the affected
environment and the specific environmental — physical, benthie, and fisheries -~
characteristics of each of the seven candidate sites. Section IV discusses the
environmental consequences, both short- and long-term. Section V describes unavoid-
able adverse impaects. It also eontains 8 management summary with recommendations
of techniques to control, mitigate, or minimize disposal impacts, and a subsection on
monitoring and research studies. Section VI discusses the relationship between short-
term use of the environment and the maintenance and enhancement of long-term
productivity; while Section VII is a discussion of irreversible and irretrievable
commitments of resources which would be involved if the project were implemented.
Section VIII is a list of preparers.

According to the CEQ, all of the background technical material and the
reasoning behind the judgment made should appear in such sections as Environmental
Consequences (IV), with references to appropriate appendices. For this reason, the
backgrounds for judgments or evaluations made in the earlier sections (which are
intended to be in a sense summaries of the data and conclusions) do not necessarily
appear in those chapters but are discussed in detail in such subsections as II.A and
Sections IV through VII.
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I. INTRODUCTION

ILA  Purpose and Background of the Study

I.A.1 Purpose

The purpose of this Environmental Impaet Report (EIR) is to assess the
impaets associated with open water disposal of dredged materials from the Long Island
Sound Region. The geographic area evaluated included Long Island Sound, Block Island
Sound and contiguous ocean waters (Figure I.A-1). This effort is composed of three
major elements:

o Identifieation of the most environmentally suitable site or sites for open
water disposal.

0 The assessment of environmental impacts at the eandidate sites,

o The identification of mitigative measures that can be used in a manage-
ment plan to reduce the environmental impaets identified.

The site selection gnalysis and identification of ecandidate sites are
discussed in Section II. The pertinent characteristics of the seven candidate sites are
presented in Section III; impact assessments and a comparative summary of candidate
site impaets are presented in Section IV, Mitigative measures are presented in Seetion
V, together with recommendations and conclusions,

This EIR is to serve as part of the base information for a Composite
Environmental Impact Statement (CEIS) and an overall Dredging Management Plan
(DMP) to be prepared by the Corps of Engineers, New England Division, for dredging
and the deposition of dredged materials for the total geographic region of Long Island
Sound. The CEIS and DMP will address the deposition of dredged materials on land,
habitat development, island creation, productive uses, and other alternatives. The EIR
thus provides the basis for considering the open water disposal alternative.

The Corps of Engineers, New York District, is also eondueting a ecompre-
hensive evaluation of disposal of dredged material from New York harbor. One volume
of this study has been referenced {(Conner et al., 1979).

1.A.2 Background

Before 1974, there were 19 dredged material disposal sites in Long Island
Sound (Figure 1.A~2). In the mid 1970's, the National Resources Defense Council (NRDC)
brought suit against the Corps of Engineers regarding the disposal of dredged materials
{from the Navy's Thames River Project) in the New London disposal site off the mouth
of the Thames River (NRDC vs. Callaway, No. H-74-268). One of the major issues
raised in that litigation was the need for a comprehensive evaluation of alternatives
for open water disposal. The New England Division, Corps of Engineers is preparing
an EIS to address, on a regional basis, the impacts related to open water disposal of
dredged material. This is partly in response to an agreement reached among parties
involved in the referenced suit. :
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In 1976, recognizing the need to resolve disposal issues, the Connecticut
Department of Environmental Protection and the New York Department of Environ-
mental Conservation drafted an interim plan for management of open water disposal.
The draft was revised in 1979 and has been circulated for review by the New England
River Basins Commission (NERBC, 1979).

The draft interim plan outlines general types of materials to be considered
suitable for disposal in the Sound and identified four locations as regional disposal
sites. Three areas are to be kept available for interim dredged material disposal: the
Central Long Island Sound Regional Dredged Material Disposal Area, in the vicinity of
the historical New Haven dumping grounds; the Connecticut River Regional Dredged
Material Disposal Area, in the vicinity of the historical Cornfield Shoals dumping
grounds; and the historical New London dumping grounds.

Regulations for preparing environmental impact statements, published on
November 29, 1978, by the President's Council on Environmental Quality (CEQ), call
for the use of a scoping process. Scoping meetings, as outlined in the CEQ regulations,
are intended to "...assist agencies in deciding what the central issues are, how long the
EIS shall be, and how the responsibility for the EIS will be allocated among the lead
agency and the cooperating agencies,” The Corps of Engineers conducted publie
secoping meetings at three locations during the first week of May, 1979 at Warwick,
Rhode Island; New Haven, Connecticut; and Huntington Station, New York to obtain
the views of the interested citizens and organizations regarding the significant issues
to be addressed in consideration of the site selection for, and the impacts of, open
water disposal. In addition, Dames & Moore conducted a series of interviews with
various State, Federal, and local representatives and interest groups to further
identify key issues and concerns. A summary of key issues raised during the interviews
and the interview list is presented in Appendix B. Appendix C presents the synthesis
of issues raised at the scoping meetings, prepared by the New England Division, Army
Corps of Engineers.)

LB Regional Setting

The elongate body of water lying between the southern New England
coastline of Connecticut and Rhode Island, and Long Island, New York, is termed the
Long Island Sound. This body of water has free connection with the North Atlantic
Ocean on its eastern margin, where it merges with Block Island Sound. Its western
connection to the sea is more restricted, passing through a series of narrows, and
thenc;e down the East River to join New York Harbor and the New York Bight (Figure
I.B-1).

Block Island Sound is an extension of the southern New England inner
continental shelf, It has free communication with shelf waters, and is, in comparison
to Long Island Sound, more exposed to the open ocean environment than Long Island
Sound.

Both Long Island and Block Island Sounds lie adjacent to high-density
population centers and heavy industry. Such intensive land use has resulted in a
variety of impacts on the waters and sediments of the Sounds., They receive sewage
effluents; waste heat; runoff from urban, surburban, and agricultural areas; dredged
materials; and spilled or flushed materials from commercial and recreational vessels,
At the same time, these waters support both finfish and shellfish industries; recrea-
tional fisheries and boating; bathing; and aesthetic pursuits of both residents and
visitors. Such intensive use places physical stress on the ability of the waters to

I- 4
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assimilate man's by-products and ecological stresses on the plants and animals
inhabiting the waters and sediments. A thorough treatment of the various uses will be
found in Koppelman and others (1976); the Interim Plan for Disposal of Dredged
Material in Long Island Sound (New England River Basin Commission ({NERBC)), 1979);
the series "People and the Sound" (NERBC, various dates); and the Reconnaissance
Report Dredged Material Containment in Long Island Sound (U.S. Army Corp Engineers
((U.S. ACOE)), 1979).

I.C Laws and Regulations Affecting Dredged Material Disposal

There is an extensive literature deseribing regulations concerning open
water disposal of dredged materials. The following summary, adapted from the report
prepared for the New York District (Conner et al.,, 1879) , provides a condensed
description of the pertinent legislation, regulations and guidelines now in effect.

Numerous Federal statutes apply, either directly or indirectly, to open
water disposal of dredged materials. Of primary concern are:

0 Section 404 of the Federal Water Pollution Control Act of 1972, as amended,
(PL 92-500, 33 U.S8.C. 1344), and

o Section 103 of the Marine Protection, Research and Sanctuaries Act of
1972 (PL 92-532, 33 U.S.C. 1413).

Related legislation ineludes the Coastal Zone Management Act of 1972, as
amended (16 U.S.C. 1451 et seq.), the Fish and Wildlife Coordination Act, as amended
(18 U.S.C. 661 et seq.), the National Environmental Policy Aet of 1969 (42 U.S.C.
4321 et seq.), and the Safe Drinking Water Aet of 1972 (42 U.S.C. 1401 et seq.).

I.C.1 Section 404 of the Federal Water Pollution Control Aet Amendment of 1972

The discharge of pollutants from point sources into the waters of the
United States is prohibited by Section 301 of the Federal Water Pollution Centrol Act
of 1972 (FWPCA) unless the diseharge is in compliance with Sections 402 and 404 of
the Act. Section 402 establishes the National Pollutant Discharge Elimination System
(NPDES) which is administered by the Administrator of the Environmental Protection
Agency (EPA). Section 404 of the FWPCA establishes a permit program, administered
by the Secretary of the Army, acting through the Chief of Engineers, to regulate the
discharge of dredged or fill material into the waters of the United States. Navigable
waters of the United States, as defined in 33 CFR 329, are the traditional waters
where permits are required under Sections 9 and 10 of the River and Harbor Act of
1899. Waters of the United States, on the other hand, are defined in 33 CFR 323.2(a).
Long Island Sound and portions of Block Island Sound are subject to Section 404.

Applications for Section 404 permits are evaluated using guidelines devel-
oped by the Administrator of EPA, in conjunction with the Secretary of the Army (40
CFR 230). The Chief of Engineers can make a decision to issue a permit that is
inconsistent with those guidelines if the interests of navigation require it. Seection
404(c) gives the EPA Administrator further authority, subjeet to ecertain procedures, to
restriet or prohibit the discharge of any dredged or fill material that may cause an
unacceptable adverse effect on municipal water supplies, shellfish beds and fishery -
areas (ineluding spawning and breeding areas), wildlife, or recreational areas.

I- 6



Further modifications and clarifications to the September 5, 1875, Interim
Final Guidelines (40 CFR 230) regarding the discharge of dredged or fill material into
U.S, waters appeared in the Federal Register of September 18, 1979, They reflect the
1977 Amendments of Section 404 of the FWPCA and clarify definitions and explana-
tions of adverse impacts. Although the EPA has published these Guidelines as
proposed regulations, experience indicates that the various policies deseribed in this
publication will be adopted. We have thus drawn extensively upon the subparts
contained in the Guidelines, as they relate specifically to open water disposal in both
Long Island and Block Island Sounds. .

In addition to these requirements, State water quality certification compli-
ance is required by Section 401 of the FWPCA,

I.C.2 Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972

The Marine Protection, Research and Sanctuaries Act of 1972 (commonly
referred to as the Ocean Dumping Aect) contains provisions that resemble the
permitting approach taken by the FWPCA. Specifically, Section 103 of the Aect is
similar to Section 404 of the FWPCA in that it creates a separate permit program to
be administered by the Secretary of the Army, acting through the Chief of Engineers,
to authorize the transportation of dredged material in ocean water for disposal at
designated disposal sites. The Aect requires the Corps of Engineers to make the same
evaluation for dredged material that is required of the EPA Administrator for the
ocean disposal of other materials, using the ocean disposal eriteria developed by the
Administrator. The Act also requires the Corps of Engineers to utilize, to the
maximum extent feasible, ocean disposal sites that have been designated by the EPA
Administrator.

If the EPA criteria prohibit ocean disposal, the Act requires the Corps of
Engineers to make an independent determination as to the need for the proposed
disposal based upon an evaluation of the potential effeet that would occur to
navigation, economic and industrial development, and foreign and domestic commerce
of the United States if a permit were denied. An independent determination as to
other proposed methods of disposal of dredged material and appropriate locations for
ocean disposal must also be made by the Corps of Engineers in the review of
applieations for ocesan disposal.

No permit may be issued to dispose of dredged material in the oceans if the
disposal does not eomply with the EPA criteria unless the Secretary of the Army seeks
a waiver of the eriteria from the Administrator after certifying that there is no other
economically feasible method or site available than the proposed disposal site under
consideration. The Act requires the Administrator to grant this waiver unless he finds
that the proposed disposal will result in an unacceptable adverse impact on municipal
water supplies, shellfish beds, wildlife, fisheries, or recreational areas.

The legal requirements of the Ocean Dumping Act apply to ocean waters
which are defined as those waters of the open seas lying seaward of the baseline from
which the territorial séa is measured (42 FR 2469). Therefore the site selection
criteria for ocean dumping developed by the EPA under Section 183 apply strietly only
in portions of Block Island Sound and the adjacent open ocean waters. Long Island
Sound waters are not included under the provisions of the Ocean Dumping Act, The
EPA site selection criteria do, however, represent a comprehensive list of eoncerns

-7



which should be addressed in identifying disposal sites in any open water location.
‘These criteria were therefore used as the basis for site selection throughout the study
area as described in Section II of this report.

L.C.3 Other Federal Legislation

Section 307(c) of the Coastal Zone Management Act of 1972 requires that
Federal agencies (whose activities: may directly affect a state's coastal zone) eomply
to the maximum extent practicable, with an approved state coastal zone management
program. It also requires that certification of compliance with the management
‘program be provided by any non-Federal applicant for a:Federal license or permit to
eonduet an activity affecting land or water uses in the:state's coastal zone.

The Fish and Wildlife Coordination Act expresses the concern of Congress
with the quality of the aquatic environment as it affects the conservation, improve-
ment, and enjoyment of fish and wildlife resources, There is outstanding a Memo-
randum of Understanding between the Secretary of the Interior and the ‘Secretary of
‘the Army, dated 13 July 1967, providing procedures for coordinating the concerns of
both agen)cies (see Appendix B of the Corps of Engineers Final Regulations dated 19
July 1979).

The National Environmental Policy Act of 1969 declares the national policy
to encourage a productive and enjoyable harmony between man and his:environment.
Section 102 of the Act directs that "to the fullest extent possible: (1) The policies,
regulations, and public Jaws of the United States shall be interpreted and administered
in -accordance with .the policies set forth in this Act, and (2) all agencies of the
Federal Government shall ... insure that presently unquantified environmental ameni-
ties and values may be given appropriate consideration in decision making along with
-economic and technical considerations ..." Detailed environmental impaet statements
are required if a proposed major Federal action would significantly affeet the quality
of the human environment.

Other Federal laws that may bear on dredged material disposal inelude:

0 The Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.),
whieh states inter alia that Federal agencies ensure that their actions do
not jeopardize the continued existence of endangered or threatened species
or result in the destruetion of eritical habijtat;

0 The National Historic Preservation Act of 1966, as amended {16 U.8.C. 470
et seq.), which requires that agencies consider potential impaects on
significant historical or archaeological resources; and

0 Section 302 of the Qcean Dumping Act, which authorizes the Secretary of
Commerce to issue regulations to control activities within areas of the
ocean waters or Great Lakes which have been designated as marine
sanctuaries. '

I.D Sources and Nature of Dredged Materials

LD.1 Sources

There are numerous existing federal and non-federal projects in
Connecticut, Rhode Island and New York which require periodic maintenance dredging
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to maintain the navigability of channels, ports, harbors and marinas. In addition, new
dredging work will be required to further enhance the commercial and recreational
viability of these existing facilities as well as to develop additional new facilities.
Due to the recent environmental controversy over open water disposal of dredged
material and the lack of available long-term open water disposal sites there are
several currently pending dredging projects which would have normally been scheduled
for maintenance work during the past few years.

The federal projeets in the vicinity of the Long Island Sound and Block
Island Sound authorized by Congress under various River and Harbor Acts, are
identified in Tables L.D-1 and LLD-2. The locations of authorized federal projects in
the vicinity of the study area are depicted on Figure L.LD-1. Dredged material volume
projections for Connecticut were developed by the Army Corps of Engineers, New
England Division (January, 1979). Projected dredged material volumes for Rhode
Island and New York developed for this study are based on available historical dredging
statistics)(Seavey and Pratt, 1979; U.S. Army Corps of Engineers, New York Distriet,
May 1979).

During the ten-year period 1968-1978, about 6.5 million cubic yards of
material dredged from Connecticut waters were disposed of at open water sites in the
Long Island Sound. Over the same ten-year period, Long Island Sound disposal from
New York State sources totalled about 1.4 million cubic yards (NERBC, 1979),

Based on New England Division Corps of Engineers dredged material
volume projections for the peried 1980-2035, it is anticipated that federal dredging
projeets in Connecticut and Rhode Island in the vicinity of the Long Island Sound and
Block Island Sound, will produce about 42.8 million eubic yards of dredged material. It
is estimated that more than 70 percent of this volume will be due to maintenance
dredged material projects, and 64 percent will originate in the central coastal area of
the Long Istand Sound (Table I,D-3). The total projected Connecticut and Rhode Island
dredging volumes for all federal and non-federal projects in the study area for the
period 1980-2035 are estimated to be about 65 million cubie yards (Refer to Table L.D-
4 for breakdown of federal and non-federal totals by area). Federal dredging projects
account for 66 percent of this total. Overall, 60 percent of the total material will
originate in the Central Long Island Sound coastal area of Connecticut.

An estimated 39 million cubic yards of dredged material for the State of
New York federal projects in the vieinity of Long Island Sound and Block Island Sound
are anticipated during the same 55 year period (Table LD-5). About 92 percent of
that volume will originate in the area adjacent to the extreme western end of the
Long Island Sound. In the absence of projected dredging data for New York State, it
has been assumed that the total federal new-work will involve approximately half the
volume of the New York maintenance dredging volume projections. This assumption
is consistent with available historical dredging statistics for all federal projects
within the New York Distriet, Corps of Engineers for the 11 year period 1966 to 1976
(May, 1979). Similarly, based on available historical data for dredging projects during
the period 1970 - 1976 listed in Table I.1D-2, it has been assumed that over the period
1980-2035, all non-federal dredging will be equal to 30% of all federal project
dredging (U.S. Army Corps of Engineers, New York Distriet, 1979). Based on these
assumptions, it is estimated that approximately 51 million cubic yards of dredged
material will be produced by New York State projects in the vicinity of the study
area. {(See Table 1.D.-6) 3
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TABLEL.D-1

AUTHORIZED FEDSRAL DREDGING PROJECTS
CONNECTICUT AND RHODE ISLAND COASTAL AREAS — LONG ISEAND SOUND
NEW ENGLAND DIVISION: ARMY CORPS OF ENGINEERS
{Volume: in Thousands of Cubice Yards)

LONG ISLAND SOUND COASTAL AREAS/ Dredging Tentatively Projected Maintenance
(1) Under Consideration Dredging 1985-2035
EROJECT LOCATION Average 50-year Total Planned
Map Planned Planned Annual Cumulative  and: Projected
Hey Maintenance New Dredging Maintenance Mazintenance Dredging
No.  Project Name 1980-1945 1980-2035 Volurne Volume 19802035
WESTERN INCLUDING HOUSATONIC RIVER '
1 Port Chester Harbor NaA _— NA& NA- e
2 Greenwich Harbar 50 —_ 4.0 200 250
3 Mianus 35. _ 2.8 140 175
4 Stamford Harbor 159 — 2.0 §60 754
5 Westeott Cover 20 — 2.8 149 160
6  Fivemile River Harbor 70 _— 5.8 280 350
7  Wiison Point Harbor Na — NA NA —_
8  Norwalk Harbor _— el 28.0 1400° 1400
9 Westport Harbor and Saugatuck River 80 —_ 9.5 480 560
10 Southport Harbor @ 50: — 4.0 200 250
11  Block Roek Harbor —_ 150 -— —_ 150
12, Bridgeport Harbor 350° 2500 18.0 960 3730
13  Housatonjc River 200- -— 28.0 1400 1600
Subtota) ) 1005. 2650 114.8 5740 9385
CENTRAL INCLUDING CONNECTICUT RIVER
14  Milford Harbor 100 — 8.0 404 500
15 New Haven Harbor —_ 7200 150.0 7500 14700
16 Branford Harbor 100 —_— 14.0 700 300
17  Stoney Creek 35 _ 4.9 245 280
18  Giuiford Harbor 70 —_ 2.8 480 560
19 Clinten Harbor _ 230 4.2 210 440
20  Duek Island Harbor — — 4.0 200 200
21 Patchague River 100 30 7.0 350 480
22  Connecticut River Projects:
Eightmile N& NA NA NA —_—
North Cover NA NA NA Na e
Essex Cover NA NA NA Na —
Wethersfield Cove NA NA Na Na —
River Channel NA NA NA Na —_
Conneaticut River Below Hartford 950 — 154.0 7500 8450
Subtotal 1355 7460 351.9 17,595 268,410
EASTERN AREA INCLUDING THAMES RIVER
AND BLOCK iSLAND SOUND
23. Niantic Bay/Harbor 40 —— 5.8 280 320
24 Thames River 200 — 16.0 800 1000
25  New London Harbor —— 1600 50.0 2500 4100
26 Mystic River — — 2.0 100 190
27  Stonington Harbor Na Na NA NA -
28 - Pawcatuek River, CT & RI 108 — 7.0 350 450
Subtotal 340 1600 80.6 4030 5970
Connecticut Totals 2700 11,710 _ 27,365 41,773
29 Littie Narragansett Bay and Wateh Hill Cove 20 —_ Na — 20
3 Peint Judith Harbor of Refuge and Channel 30 - 10.0 500 330
31  Block Island Harbor of Refuge 25 —_ 1.0 200 225
32. Block Island Great Salt Pond 50 _ 4.0 200 250
33.  Hay {West Harbor, Fishers isiand) _ _— NA Na —_
Rhode Island Totals 125 |3} (3) -— 900 1,025
GRAND TOTAL 2,825 1},71¢ — 28,283 12,300
NOTES:
(L}

Refer to Figure ID~1 [or Project Loeations.

)B!ock Rock Harbor is under consideration but not yet authorized, The average annual projected maintenance volume for
the Block Roek Harbor is included under the Bridgeport Harbop Project.

(3)0ve\- the last 15 vears, new dredging in Rhode Island has Deen extremely rare. {U.S. Army Corps of Engineers, New England
Division, January, 1979).

Saurces:

Planned and Projected Dredging Volumes for Conneeticut Projects were adapted from U.S. Army Corps of Engineers, New England
Division, January 1978.

Planned Rhode Island Projects were tnken from Seavey and Pratt, February 1879. Projected Maintenance Dredging for the Rhode
Island projects was estimated by Dames. & Moore from historical data included in Seavey and Pratt, 1978,
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TABLE L.D-2

AUTHORIZED FEDERAL DREDGING PROJECTS
PROJECTED MAINTENANCE DREDGING (1)
NEW YORK DISTRICT ARMY CORPS OF ENGINEERS
(Volume in thousands of cubic yards)

Project Loeation

Projected Maintenance
(1980-2035)

Avg. Annual Cumulative
Map Key(z) Maintenance  Maintenance
Coastal Area Number Projeet Name Volume Volume
Eastern 34 Lake Monteuk Harbor 15 825
Long Island Sound & 35 Sag Herbor 6 330
Bloek island Sound 36 Peconie River & 330
37 Greenport Harbor _4 220
Subtotal 31 1705
Central 33 Mattituek Harbor 8 440
Long Island Seund 39 Port Jefferson Harbor Na NA
Subtotal 8 440
Western 40 Northport Haerbor 8 330
Long Island Sound 41 Huntington Harbor 8 440
(3) Glen Cove Harbor NA NA
(3) Glen Cover Creek 8 440
(3) Hempstead Harbor 1 35
( B Little Neck Bay NA NA
Flushing Bay and Creek 100 3,500
8;’&; East River 96 5,280
(3) ) Newtown preek 49 2,695
(3)’(4) Harlem River 28 1,540
(3) (4) Bronx River 22 1,210
)’(4) Westchester Creek 36 1,980
26)’ East Chester Creek 20 1,100
53(3) New Rochelle Harbor 2 110
54(3) Echo Bay Harbor 0.4 22
55(3) Larchmont Harbor NA NA
56(3) Mamaroneck Harbor 19 1,045
57(3) Milton Harbor Rye, N.Y. 30 1,650
Port Chester Harbor 10 550
Subtotal 435.6 23,942
GRAND TOTAL 26,092

Notes:

(I)This table includes authorized New York District projects which are located in the
immediate vicinity of the Long Island Sound or have used the Long Island Sound for

dredged material disposal during the period 1965-1979.

2)1'1‘.91“9,:~ to Figure L.D-1 {or the location of projects.

mDesignated projects are documented to have used the Long Island Sound sites for
some disposal since 1965,

mMost recently these projects have used the Mud Dump Dredged Material Disposal
Site in the MNew York Bight.

Source:

Projected Maintenance Volumes estimated from availgble historical dredging

data from U.S. Army Corps of Engineers, New York District, May, 1979.
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TABLE L.D-3

PLANNED AND PROJECTED FEDERAL DREDGING IN THE VICINITY OF
LONG ISLAND SOUND AND BLOCK ISLAND SOUND
CONNECTICUT AND RHODE ISLAND
NEW ENGLAND DIVISION ARMY CORPS OF ENGINEERS
(1980 - 2035)

{Volume in thousands of eubie yards)

Coastal Area New Work Maintenance  Totals* Percent
Western Long Island Sound 2,650 6,745 9,395 23
Central Long Island Sound 7,460 18,950 26,410 64
Eastern Long Island Sound
and Block Island Sound 1,600 5,395 6,995 _14
TOTALS 11,710 31,090 42,800 100%
27% 73% 1009

*Refer to Table I.D-1 for a further breakdown of federal projects.

Source: Adapted from U.S. Army Corps of Engineers, New England Division, January 1979.
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‘TABLE LD~-4

TOTAL DREPGED MATERIAL VOLUME PROJECTIONS
PROJECTS IN THE VICINITY -OF
LONG ISLAND SOUND AND BLOCK ISLAND:SOUND
CONNECTICUT AND RHODE ISLAND
NEW ENGLAND DIVISION ARMY CORPS OF ENGINEERS
(1980 - 2035)
- (Volume in millions of cubic yards)

All* All
Federal  Non-Federal
Coastal Aresa Dredging  Dredging Totals ‘Percent
‘Western Long Island Sound 9.395 3.63 13.025 “20
Central Long Island Seund 26.410 12.43 38.84 60
‘Eastern Long Island Sound
and Block Island Sound _6.995 6.05 _13.05 20
TOTALS 42.80 22.11 64.91 100%
66% 34% 1009%

*Refer to Table L.D-3 for-a further breakdown of federal:projeets.

Source:
Adapted from.U.S. Army Corps of Engineers, New England Division, January 1979.
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TABLE 1.D-5

PROJECTED FEDERAL DREDGING IN THE
VICINITY OF LONG ISLAND SOUND1

NEW YORK DISTRICT ARMY CORPS OF ENGINEERS
(1980 -~ 2035}
(Volume in thousands of cubic yards)

Coastal Area Maintenance New Work2 Totals Percent
Western Long Island Sound 23,947 11,975 35,922 92
Central Long Island Sound 440 220 660 2
Eastern Long Island Sound
and Block Island Sound 1,705 ___ 850 _2,555 _ 6
TOTALS 26,092 13,045 39,137 100%
67% 33% 100%

1Refer to Table 1.D-2 for a further breakdown of federal projects.

2For this projection of dredged material volumes it has been assumed that the ratio of
maintenance to new work dredging is 2 to 1 for Federal Projects in New York State.
This ratio is consistent with historical New York Distriet Corps dredging statisties for
the period 1966-1971 (U.S. Army Corp of Engineers, New York District, May 1979).
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TABLE 1.D-6

TOTAL DREDGED MATERIAL VOLUME PROJECTIONS
PROJECTS IN THE VICINITY OF
LONG ISLAND SOUND AND BLOCK ISLAND SOUND
NEW YORK DISTRICT ARMY CORPS OF ENGINEERS
(1980 - 2035)
{Volume in thousands of eubie yards)

All Al
Federal 1 Non—Feder@l
Coastal Area Dredging Dredging Totals Percent
Western Long Island Sound 35,922 10,777 46,699 92
Central Long Island Sound 660 198 858 2
Eastern Long Island Sound
and Bloek Island Sound 2,555 767 3,322 6
TOTALS 39,137 11,742 50,879 1009
T7% 23% 100%

1Refer to Table LD-5 for a further breakdown of federal projects.

2Based on Historical Disposal volumes for the projeets in the New York Distriet for the
period 1970-1976 (U.S. Army Corps of Engineers, N.Y, District, 1979) the total
non-federal dredging volumes were assumed to be equal to 30% of the total Federal
dredging volumes
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The projected total volumes for all dredging under the jurisdiction of the
New England Division and New York Distriet Corps of Engineers by area, and the
corresponding average annual dredged volumes derived from the 1980 to 2035 projec-
tions, are presented in Table L.D-7. The overall total projected volume of dredged
material that will be produced in the 55 year study period is estimated to be about 116
million cubie yards. Normelly, however, not all dredged material is disposed of at
open water sites. During the last 10 to 15 years, between 50 and 70 percent of
materials dredged from all federal and non-federal projects in the vieinity of Long
Island Sound and Block Island Sound have gone to open water sites (NERBC, 1979; New
England Division, 1979; New York Distriet, 1979). The estimated total annual open
water dredged material disposal volume for the study area are presented in Table
LD-8. These estimates have been generated by assuming that 60 percent of the total
average annual dredged material volumes produced in the study area will be dumped at
open water sites.

Since 1972, a majority of the New York State projects listed in Table I.D-2
have utilized the Mud Dump Disposal Site in the New York Bight. This is primarily a
result of the closing of the open water sites in the western Long Island Sound. Some of
the New York State projects used the historical Eatons Neck and Stamford Dredged
Material Disposal Sites in Long Island Sound prior to 1972 (Table 1.D~2),

If it is assumed that 60 percent of all open water disposal of dredged
materials would be disposed of in Long Island and Bloek Island Sounds, a total volume
of approximately 1.3 million cubic yards of material disposal would require disposal
annually. About 52 percent of this volume would be generated in the western Long
Island Sound area, 34 percent in the central Long Island Sound area and 14 percent in
the eastern Long Island Sound to Block Island Sound area. If it is assumed that
macterial from New York District projects would continue to be disposed of elsewhere
and that only Connecticut and Rhode Island projects in the vicinity of the study area
would utilize those bodies of water for disposal, then approximately 0.7 to 0.8 million
cubic yards of open water disposal of dredged material each year is anticipated.
Approximately 60 percent of this annual volume would be generated in the central
Long Island Sound area, with the remaining quantities being divided equally between
the western Long Island areas and the eastern Long Island Sound and Bloek Island
Sound. The estimated total annual volume of open water dredged material disposal by
areas is summarized in Table I.LD-8.

It is significant to note that the dredging and disposal estimates presented
herein have been based on planned dredging and an orderly schedule of maintenance
and new dredging, estimated from available historical dredging statisties and projected
over the 55-year period 1980-2035. Any variations in planned or projected dredging
any unscheduled dredging, or changes in availability of upland and open water disposal
sites could cause a significant change in the long-term and average annual dredge
material volumes. In turn, the demands on particular open water disposal sites in the
study area could also vary considerably with time.

1.D.2 Character of Dredged Material

Typically, dredged materials from maintenance projects are finer-grained
and potentially more contaminated with organies, oil and grease, and trace metals
than the dredged materials produced during improvement or new-work projects. The
character of the maintenance dredged material is, however, expected to improve with
respect to contaminant concentrations as a result of the econtrol of poltutant
discharges by the EPA under the NPDES program.
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TABLE LD-T

TOTAL DREDGED MATERIAL VOLUME PROJECTIONS -
- AND'AVERAGE ANNUAL DREDGE VOLUMES#*
PROJECTS IN THE VICINITY OF LONG 1SLAND SOUND AND BLOCK ISLAND.'SOUND.

(1980 2035)

(Volime in’millions of cubic yards)’

Coastal Area:

Western Long Island Sound

Central Long Island Sound’

Eastern Long Island Sound
and Block Island Sound’

TOTAL

Projected Total
_All Dredging
N.E. Division C.0.E..

Projécted Total:
Al 'Dredging:

N.Y. Distriet C.0.E..

Tot‘a'l.}_

13. 03

0.237 per yr.-

38.84

0.706 per yr.

1305

0.237 per yi.

64492
1.18 per yr.

46.70-
0. 85 per yr.

0.86
0.02 peryr,

3.32

50 88:
0..93 per yr.

0.06" per yr.

58.73
1.0% per yr.

39.70:

0.72 per yr.
16.37

0.30 per yr..

115.80:
2.11 peryr.

*Hlstorlcally, approx1mately 60% of the total volume of dredged material from the New
England and Neéw York Distriet projeets in the vicinity of the Long Island Sound and

Bloek Island Sound have been disposed at open water sites.

estimates of total annual open wateér disposal volumes.
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TABLE L.D-8
ESTIMATED ANNUAL OPEN WATER DREDGED MATERIAL DISPOSAL1
, PROJECTS IN THE VICINITY OF
LONG ISLAND SOUND AND BLOCK ISLAND SOUND
(Volume in thousands of cubie yards)

- Projected Projected
Annual Annual 9
Estimate Estimate .
Coastal Area N.E. Division N.Y. Distriet Totals
Western Long Island Sound 142 20% 509 92% 651 52%
Central Long Island Sound 424 60% 9 1% 433 34%
Eastern Long Island Sound
and Bloek Island Sound 142 20% _36 7% 178 14%
TOTAL 708 554 1,262
Percent 569% 44% 100%

lAnnual open water disposal volumes assumed to be 60% of total average volumes
dredged annually in each area,

2Sincez 1972 a majority of the New York Distriet projeets requiring open water disposal
have used the Mud Dump Disposal Site in the New York Bight (U.S. Army Corps of

Engineers, May 1979).
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The relationships between projected maintenance and new-work dredging
for New England Division and New York District (federal projects) in the study area
are provided in Tables 1.D~3 and LD-5, respectively. The relationships between non-
federal new and maintenance work are, however, not readily available. In general it
may be assumed that approximately 60 percent or more of all dredging volume -over
the next 50 years will be generated from maintenance projects. The actual "quality"
of the maintenance material sediments will be a funetion of grain size, the proximity
of the source location to industrisl centers, and the actual levels of pollutants or
pollution constituents in the materisl.

A summary of dredged material characteristics for selected New England
Division, Cor.ps of Engineers projeets {primarily Conneeticut waterways and harbors) is
;presented in Table 1.D-9. The summary includes a composite range and .average for
‘varmus textural, engineering character, and bulk chemieal parameters for materials
from ‘the selected pregects. Materigls from the selected projects include representa-
tive samples from varying depths below bottom and of different grain size. This
general characterization reflects the influence of eontaminant inputs, predominantly
to the Connecticut harbor areas adjacent to industrialized and urban areas.
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TABLE 1.D-9

SUMMARY OF DREDGED MATERIAL CHARACTERISTICS FOR SELECTED PROJECTS*

NEW ENGLAND DIVISION, ARMY CORPS OF ENGINEERS

Range of Values

Number of
Parameters Observation Lowest Highest
Median grain size (mm) 392 0.001 14.000
Sorting coefficient 386 0.5 44.7
Percent fines (elay and silt) 394 0.9 100.0
Liquid limit 301 25 221
Plastic limit 301 17 83
Plastie index 301 2 172
Speecifie gravity solids - 401 2.18 2.79
Wet unit weight (pef) 267 46.70 138.50
Dry unit weight (pef) 268 8.70 118,70
Percent solids 569 7.85 88.60
pH 367 5.6 9.6
Sediment redox potential (MV) 162 -0.35 399.50
% volatile solids 370 0.12 20.49
% total volatile solids 357 1.42 43.00
Chemieal oxygen demand (ppm) 363 980 425,000
Total KjdlL nitrogen (ppm) 364 0.0 11,860
Oil and grease (ppm) 364 0.0 73,500
Mercury (ppm) 602 0.00 11.00
Lead (ppm) 601 5.00 5,100.00
Zine {ppm) 601 11.00 2,986.00
Arsenie (ppm) 598 0.00 63.50
Cadmium (ppm) 601 0.10 141.00
Chromium (ppm) 598 2.00 3,528.00
Copper {ppm) 601 2.00 9,300.00
Nickel {ppm) 600 5.00 415.00
Vanadium (ppm) 599 5.00 730.00
% Carbon (total) 149 0.12 13.23
% Hydrogen 149 0.01 3.59
% Nitrogen 149 0.00 2.98
DDT (ppb) 44 0.007 1,160
Plychl biph (ppb) 44 0.007 3,000

*Selected projects primarily from Connecticut Waterways and Harbors.
Source: New England Division Corps of Engineers, open file data January, 1979.

Mean

(Avg. Value)

0.234
3.25
67.1
86
42
45
2.609
95.16
51.78
51.19
7.4
16.26
5,38
10.99
98,012
2,630
4,840
0.795
145.19
282.75
7.20
5.76
159.96
259 .57
49,34
62.35
3.750
0.860
0.407
115.7
428.7

Standard
Deviation

1.005
2.98
NA
37
13
26
0.097
16.66
25.03
18.43

0.44
51.79

4.19
7.95
80,739
2,103
8,501
1.211
282.86
363.36
8.76
10.58
311.54
533.98
44.71
47.53
2.215
0.557
0.352
234.6
675.7



. THE ALTERNATIVE SITES

Seven specific areas have been identified as candidate sites for offshore
disposal of dredged materials. They are:

A. Bridgeport East, CT; includes portion of old Bridgeport site, western
Long Island Sound.

B.  Branford, CT; central Long Island Sound, includes old Branford Site.

C. Six Mile Reef offshore of Clinton, CT; east central Long Island
Sound.

D. Block Island Sound offshore of Paweatuck River, CT and RI; western
Bloek Island Sound.

E. Eatons Neck East, CT; western Long Island Sound.

F. New Haven, CT; central Long Island Sound.

G. New London, CT; eastern Long Island Sound.

These sites were identified through a comprehensive site selection and
evaluation study which included the following major components:

0 An extensive review of published data covering the study area,

0 A computerized geographic-based evaluation of environmental considera-
tions relating to dredged material disposal, and

o A selection of candidate recommended sites for further study at a site
specific level of evaluation.

. A. DATA COMPILATION

The first step in the site selection process was an extensive literature
search to obtain data on the study area with respect to its chemical, physical,
biological, resource, and use characteristies (see References). These data were then
evaluated for overall data reliability, geographic detail, and locational accuracy. The
data were then mapped at a scale of 1:250,000 in preparation for conversion to a
computer compatible format for use in subsequent phases of the study.

Appendix A provides a detailed discussion of the site selection analysis.
With respect to data compilation, it discusses the development of specific source data
maps, the references from which the data are derived, and the general quality and
coverage of the data.

II. B. ENVIRONMENTAL SUITABILITY ANALYSIS

The purpose of this analysis is to screen all portions of the study area to
identify those portions which are the most environmentally suitable for the open water
disposal of dredged material. Assumptions on which this analysis is based are:

1.  The dredged material to be disposed of would be fine-grained and contain
many potential contaminants; and

2.  That confinement of the deposited dredged materials of the type discussed
would be the most appropriate and environmentally conservative approach.
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LB Suitability Criteria

The analysis was structured fo give due consideration to Federal Guidelines
for selection of open water disposal sites. The specifie siting criteria as outlined in
the EPA Ocean Dumping Regulations, Sections 228.5 and 228.6 (42 Federal Register
2483) are:

1) Geographic position, depth of water, bottom topography and distance from
coast;

2) Location in relation to breedmg, spawning, nursery, feeding, or passage
areas of living resources in adult or juvenile phases;

3}  Location in relation to beaches and other amenity areas;

4) Types and quantities of wastes proposed to be disposed of, and proposed
methods of release, including packing the wastes, if any;

5)  Feasibility of surveillanee and monitoring;

6) Dispersal, horizontal transport and vertical mixing characteristics of the
area including prevailing current direction and velocity, if any; :

7) Existence and effects of current and previous discharges and dumping in
the area (ineluding ecumulative effects);

8) Interference with shipping, fishing, recreation, mineral extraction, desalin-
ation, fish and shellfish culture, areas of special scientific importance and
other legitimate uses of the ocean;

9) The existing water quality and ecology of the site as determined by
available data or by trend assessment of baseline surveys;

10) Potential for the development or recruitment of nuisance species in the
disposal site;

11) Existence at or proximity to the site of any significant natural or cultural.
features of historical importance.

The ocean dumping guidelines have been used even though they do not necessarily
apply throughout the study area (see Section LC for discussion of Section 404 and
Section 103 requirements and areas of application).. These guidelines represent a
comprehensive checklist regarding the environmental factors to be considered in
selecting open water disposal sites irrespective of their actual location. Similar
eoncerns are expressed in the recently released 404 (b}(1) guidelines (44 FR 54222).

All of these criteria were incorporated at various points in the site
selection/evaluation process. Certain of the EPA criteria are considered in greater
depth in other portions of this study. For example, Criterion (4), which considers the
quantity and characteristics of the dredged material as well as the means of
deposition, is dealt with in the site management analysis section of this report.

I.B.2 Suitability Analysis Methodology

The analysis procedure is outlined by the Data Structure Diagram (Figure
ILB-1). This diagram schematically shows the data flow through the study. Basic
data, as shown on the far left of the diagram, are contained in the source data and
work maps. The series of environmental evaluations made throughout the analysis are
schematically shown as junctions in data pathways. The results of these evaluations
are themselves maps whieh qualify conditions based on values of several environmental
parameters. These intermediate maps are further evaluated and combined to
represent major impact categories or siting issues. The data structure diagram is
keyed to show where the 11 ocean dumping criteria (Section I.B.,1) have been applied.
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In all, the data structure diagram shows the four levels of analysis or map

types used in the study: work maps, source data maps, derived/issue maps and
environmental suitability maps.

[+

Work Maps are manually prepared maps showing the distribution of strictly
defined data classes such as fishing grounds, tidal currents, nutrient
loadings, etc.

Source Data Maps are combinations of Work Maps into more generalized

discipline level maps, which describe:

- Benthic System

- Pelagie System

- Stratification

- Water Quality

- Dynamie Characteristies
- Bathymetry

- Bottom Energy

- Sediment Accumulation

- Fisheries & Shellfisheries
- Resources & Uses

Source data maps are designated by numbers with an S prefix on the Data
Structure Diagram (Figure II.B-1).

Derived/Issue Maps are the results of environmental evaluations on the
stored map data (Source Data Maps or other Derived Maps). These maps
are interpretive in that they are based on diseipline knowledge of the
relationships between input data maps. Derived maps may represent
intermediate analysis steps, as in the case of the ecological system map.
Such maps are designated by numbers with a D prefix on the data structure
diagram (Figure I.B-1). A derived map may also represent a category of
major econcern. These derived maps are designated as issue maps and are
shown on the Data Strueture Diagram by numbers with an [ prefix.

- Ecological System

- Ecological Sensitivity

- Potential for Water Quality Deterioration

- Potential for Spreading of Deposited Dredged Materials
- Fisheries Sensitivity

- Coastal Area Sensitivity

- Resources and Uses Sensitivity

- Monitoring and Surveillance Sensitivity

Environmental Suitability Maps are composite maps created by overlay of

the issue maps. A value setting process was employed to accomplish the
trade-off analysis to determine the relative importance of the issues. The
relative importance of the issues was then used to produce the composite
environmental suitability map.

The environmental suitability analysis used Dames & Moore's Geographie-

Based Information Management System, GIMS ® , 8s a basic analysis tool. GIMS is
a computer-based mapping system which provides for a wide range of options in
storage, manipulation and display of spatially disposed data. It allows for the
evaluation of map data through incorporation of a large number of considerations.

I- 4



During data analysis, it is possible to aggregate a number of judgments, made by
various diseiplines, into an integrated set of evaluations. These evaluations serve as
the basis for identifying the most environmentally suitable (or least environmentally
unsuitable) areas for open water disposal.

A detailed discussion of the terminology, data sources, mapping procedures
and analysis techniques used in going from the work maps through to the environ-
mental suitability map appears in Appendix A.

I.B.3. Rating of the Issues

In conducting a study such as this one, it becomes necessary at some point
to make evaluations at a multidisciplinary level. Such evaluations can become
exercises in identifying optimum conditions given a number of factors with opposing or
complicated interrelationships. Evaluations of this nature are more appropriately
made by a group representing a broad base of interests and expertise.

The method used during this study was a modification of the Delphi
method, in which a group of 20-25 people representing a broad range of interest in and
knowledge of the topic at hand &) are assembled at a central location; b) hear an
explanation of the issues they are to discuss and how those issues were derived; and ¢)
rate the importance of the issues (importance ratios). All of the participants' rating
sheets are collected, normalized, and the results of the first iteration are posted.
Each participant learns at that point what the group consensus was and how his or her
own importance ratios compared to the group's values. The floor is then opened to
discussion, during which participants can explore the issues further and/or try to
eonvinee other participants to change their importance ratios. When all participants
have had a chance to participate, the issues are rated again. The rating sheets are
collected and normalized, and the results posted again. Generally, two to three
iterations are required before group stability is achieved. (Group stability means only
that there is no further significant change in the group's results,)

The value setting process for this study was run over & two-day period,
with members of the scientifie community, staffs of the Corps of Engineers and
Dames & Moore and representatives of some regulatory agencies participating. A data
structure diagram was presented and served as an outline for the discussion. After
extensive discussion, the data structure diagram was modified to its present form
(Figure N.B-1) and the value setting process began. The importance of the finel issues
was determined by that process to be:

Final Issue Importance (%)
I-1 Ecological Sensitivity ' 25.0
1-4 Fisheries Sensitivity 22.0
-3 Potential for Spreading of Deposited
Dredged Materials 17.0
17 Monitoring & Surveillance Sensitivity 13.0
1-2 Potential for Water Quality Deterioration 12.0
I-6 Non-Living Resource Sensitivity 5.5
I-5 Coastal Area Sensitivity 5.0

Issues I-5 and I-6 were given low weights by the group with the understanding that
certain areas would be restricted from consideration for disposal. These include
pipeline and cable areas, conservation areas, and areas within 2 kilometers of shore.
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Issue 1-2 was reduced in value by the group based on the understanding that only
materials which pass the appropriate regulatory criteria and testing procedures would
be considered for open water disposal.

Issue maps for the Long Island-Bloek Island Sound area are shown in the
following figures:

Figure II.B-2 — Ecological Sensitivity

Figure I1.B-3 — Potential for Water Quality Deterioration

Figure II.B-4 — Potential for Spreading of Deposited Dredged Materlals
Figure II.B~-5 — Fisheries Sensitivity

Non-living resources/uses which oceur in the vieinity of Candidate Site
areas are shown on the specific site area maps (Figures IILB-1 through ILB-11).
Coastal area sensitivity and monitoring and surveillance sensitivity maps were
formulated to differentiate between near shore and continental shelf areas. As such,
significant differences in sensitivity are not shown in the Long Island Sound-Bloek
Island Sound region of these maps. They have not been reproduced here for this
reason.

The Environmental Suitability Map (Figure ILB~6) is developed as an
overlay of issue maps weighted in proportion to their importance ratios. It shows the
distribution of relative suitability throughout the study area. The map can be used
directly to select areas which would result in the least environmental impaet.

The suitability classes represent nine equal divisions in the range of total
scores or ratings. Areas falling into the 'high plus" class of suitability ranked best
with respect to the environmental considerations evaluated in the analysis. Areas
falling into the "low minus" class ranked worst. The Environmental Suitability Map,
therefore, identifies the areas which on the basis of the study-area-wide screening,
appear to offer the best possibilities for location of low-environmental-impact disposal
sites.

II.C Selection of Candidate Site Areas

Candidate site areas are those areas which were selected for closer
evaluation and impact assessment. The selection was based on consideration of the
environmental factors as expressed by the Environmental Suitability Map, the location
of significant sources of dredged material and their projected volumes as well as
regulatory and other factors raised in discussions with the Inter-Agency Dredging
Management Work Group.

The Environmental Suitability Map (Figure ILB-6) shows that the most
suitable areas for open water disposal (suitability elass high plus) oceur in a broad area
of the Outer Continental Shelf starting approximately 130 kilometers south of Block
Island and in a smaller area in Central Long Island Sound approximately 10 kilometers
southeast of the Outer New Eaven Harbor. Additional suitable areas (suitability
classes high and high minus) ocecur throughout Central Long Island Sound and in
smaller areas of Eastern and Western Long Island Sound and Block Island Sound.
Areas of comparable suitability (high minus) are not encountered on the Continental
Shelf closer than 75 kilometers south of Block Island.

Significant economic costs would be inecurred with the designation of
distant sites on the Continental Shelf. A discussion of the economie impacts of the

II- 6
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use of such a site is provided in Section IV.M., However, the regional screening
represented by the Environmental Suitability Map shows that areas in Long Island
Sound are comparable to the distant shelf areas in terms of expected environmental
impacts (same suitability class rating). Since there is no environmental advantage and
a significant eeconomic disadvantage to use of Outer Continental Shelf sites, they were
not recommended for further evaluation as candiate site areas.

Within the Sound, the locations of the major sources of dredged material
were plotted. Sites within the areas of highest environmental suitability which are
proximate to the major sources were identified. This procedure identified four site
areas (Sites A, B, C, D) within the Long Island Sound region.

Site Area A is centered around a smell area of suitability located off
Bridgeport Harbor. It represents the most environmentally suitable area in western
Long Island Sound, and includes porticns of the old Bridgeport site. Major dredged
material sources in this area include the Housatonic River projects and Bridgeport
Harbor.

Site Area B is located in the Central Sound area and includes the
abandoned Branford disposal site.

Site Area C is centered in an area offshore from Clinton Harbor and within
reasonable distance of the Connecticut River sources of dredged materials.

Site Area D is located in Block Island Sound at the Connecticut-Rhode
Island border (Pawcatuck River).

Discussions were then held with the Dredging Management Work Group of
NERBC coneerning the site identification. That group includes representatives from
the Environmental Protection Agency, the Coast Guard, the Corps of Engineers, the
National Marine Fisheries Service, the Fish and Wildlife Service, the Interstate
Sanitation Commission, the Connecticut Department of Environmental Protection, the
New York State Department of Environmental Conservation and the State of Rhode
Island. In response to the Dredging Management Work Group's suggestion for inclusion
of a site area for impact assessment from within Western Long Island Sound in the
Norwalk to Stamford region, Site Area E was selected. This area represents the most
suitable area within the broad class of suitability which eharacterizes that part of the
western Sound and includes a portion of the abandoned Eatons Neck Disposal Site.

In addition to these site areas (A, B, C, D, and E), the present New London
and New Haven Disposal Sites, F and G, respectively, were included in the impact
evealuation to provide a comparison between these existing sites and site areas A, B, C,
D and E. The New London and New Haven sites are also sites recommended as
disposal areas under the draft Interim Plan,

Prior to the assessment of the impacts of open water disposal of dredged
material at the candidate areas, an additional refinement in site selection was
performed. The local area of highest environmental suitability was examined with
respect to biological, cultural, economic and resource use characteristics. The
location of site boundaries was set to minimize the impacts on the local level as well
as to maximize the site's capacity for dredged material. A discussion of these local
siting considerations is provided in Section 11 B.

- 12



The candidate sites described above and in Table .,C-1 have been
evaluated with regard to the assessment of impacts associated with open water
disposal of dredged material. The descriptions of the affected areas are presented in .
Section IIl. The impact evaluation .econducted in Seetion IV is summarized together

with appropriate mitigating mesasures in Table II,C-2. A detailed discussion is provided
in Sections IV and V. -
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Site

O = =2 O Q

TABLE 0.C-1

CLASSIFICATION OF SITES BY
ENVIRONMENTAL SUITABILITY CLASSES

Suitability
Class General Offshore Location and Comment

2 and 3 Bridgeport, CT; includes portion of old Bridgeport site,
western Long Island Sound

1 Branford, CT; central Long Island Sound, includes old
Branford Site

2and 3 Clinton, CT; east central Long Island Sound

3 Pawcatuk River, CT and RI; western Block Island Sound

4 and 5 Eatons Neck East, CT; western Long Island Sound

2 and 3 New Haven, CT; central Long Island Sound

4 and 5 New London, CT; eastern Long Island Sound
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Iil. THE AFFECTED ENVIRONMENT

fI.A Regional Characteristics

LAl Bathymetry and Sediments

Long Island Sound was created during the last major continental glacial
age, which climaxed roughly 15,000 years ago. It is thus a geologiecally youthful
feature. Long Island is formed of several terminal moraines that mark the southern-
most extension of the ice sheets which covered and sculpted the New England bedrock
that now forms the northern shore of the Sound.

The floor of Long Island Sound has been classified on the basis of bottom
relief into three general physiographie provinces; the western, central and eastern
basins (Koppelman et al., 1976). The western basin is characterized by few
tributaries, irregular relief, and shallow depths. The bottom sediments are predomin-
antly muds, and the basin is joined to the deeper central province by a narrow gap in
the Stratford Shoals, the boundary between them. The central basin, largest of the
three provinces, displays a smooth bottom that slopes gently to the south. Average
depths are about 30 meters, and basin floor sediments are dominated by muds. The
boundary between this basin and the irregular eastern basin is provided by the
Mattituek Sill, a gravel ridge running between Duck Pond Point on Long Island and
Hammonaset Point in Connecticut, This feature in part restriets circulation in the
deeper portions of the central basin. The eastern basin, whieh in places is as muech as
100 meters deep, has highly irregular bottom relief as a result of the strong currents
passing between Long Island Sound and Block Island Sound to the east. The currents
also aceount for the coarse nature of the sediments, which are best deseribed as a lag
deposit, a result of the winnowing away of fine material by turbulent flow.

The floor of inner Bloek Island Sound is characterized by highly irregular
relief. Due to the open exposure to the southern New England shelf, wave and current
effeets are much more pronounced than in Long Island Sound. Bottom sediments
refleet this higher energy environment with sands, gravels, and eobbles being ecommon
throughout the inner Bloek Island Sound. Further south, in deeper water, the bottom
becomes quite smooth and finer grained, and current magnitudes become reduced.

IILA.2 Circulation and Hydrography

Water motion in Long Island Sound is dominated by tidal currents acting
through the two points of exchange with the Atlantic Ocean. By far the strongest
currents are found in the area of The Race, between Bloek and Long Island Sounds and
at Six Mile Reef. The three-dimensional eirculation is an estuarine Type B pattern
(Pritchard, 1969) in which a westward spread of eool, saline bottom waters enters from
Block Island Sound and moves down the long axis of the Sound. Surface currents
generally run from west to east as a result of prevailing winds and the balance of
motion required by the westerly flow of bottom waters.

Block Island Sound circulation is largely controlled by tidal currents

augmented by wind-driven flow. Unlike Long Island Sound, which displays varying
degrees of stratification, Block Island Sound has a fairly weli-mixed water column.
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General circulation consists of the eastward-flowing surface waters which leave Long
Island Sound and spread out over Block Island Scund waters. The greatest flow then
veers south and west around Montauk Point to form a coastal current along the
southern shore of Long Island.

Temperature and salinity (T-S) vary widely both in space and time. In
general, Block Island Sound displays T-S values typical of the shallow Southern New
Engiand continental shelf. Onee into Long Island Sound, however, the two-layer
estuarine situation becomes more dominant as one moves westward. Salinities change
from about 300/0c (parts per thousand) to 200/00 in the East River. However, directly
off several tributaries (Housatonie, Thames and Connecticut Rivers) salinities of
surface water may fall below 200/00. The deeper waters retain higher salinity values
and lower temperatures as they move westward through Long Isiand Sound,

Seasonal temperature fluctuations are more of a factor in density stratifi-
cation than salinit% The differences in surface temperatures between summer and
winter approach 20°C, while bottom waters generally show only half of this variation.
Density differences generated by changes in T-S relationships are maximized during
the warm summer months, reaching a peak in August. Density difference minima are
reached during the winter months of December and January. Various faetors such as
strong tidal currents, irregular topography and wind and tidal mixing work to diminish
or eliminate stratification.

IL.A.3 . Biology
III.A.3.a  Phytoplankton

The phytoplankton in Long Island Sound and the physical and chemical
characteristies that influence their abundance and distribution have been well studied.
Long Island Sound current flows exhibit 3 main eddies: a) counterclockwise in the
west, b) elockwise in the central sound, and ¢) counterclockwise in the east. There is a
net eastward flow out of the Sound with a compensating inward bottom flow. This
iwo-layered transport system in Long Island Sound allows nutrients to be retained and
helps maintain a nutrient supply a bit higher than that found in adjacent waters.

Phosphate and nitrate levels exhibit seasonal cycles similar to those that
oceur in temperate open coastal waters, Large regional differences are not readily .
identifiable; however, there may be differences in maximum econcentrations at times.
Overall the concentrations of phosphate and nitrate decrease from west to east.
Ammonia and dissolved organie nitrogen exhibit similar west to east gradients (Harris,
1859), Observed west to east differences for phosphate and nitrate have been 3.0, 2.2,
and 1.0 p moles/l, and 15.0, 9.0, and 6.0 U moles/l respectively. Observed
seasonal cycles have been attributed to phytoplankton use, excretion, regeneration and
enrichment.

The phytoplankton in Long Island Sound exhibit regional and seasonal
differences similar to those found for nutrients. A major bloom occurs in winter
between January and March and is regulated by light and temperature. This bloom
almost exhausts the nitrate concentration in three to four weeks and is just about
depleted afterward until an increase in the fall. Minor blooms oecur during the spring
and summer. The magnitude of this flowering depends upon available inorganic
nitrogen and vernal temperatures. An autumn flowering, a result of strong vertical
mixing may occur and is followed by very low growth until the late winter bloom
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(TRIGOM, 1974). The cyele in Long Island Sound is similar to those in New England
with differences in phytoplankton abundance, composition and timing. Diatoms,
dinoflagellates,and silicoflagellates are yearly dominents with diatoms and silicof-
lagellates exhibiting a winter maximum and dinoflagellates abundant during the
summer,

About 200 species of phytoplankton have been reported in Long Island
Sound, of which 40 are major constituents. The species composition is basieally a
mixture of temperate and boreal species with littoral and neritic tendencies. Listirngs
of Long Island Sound phytoplankton ean be found in Conover (1956) Riley and Conover
(1967) Riley (1967) TRIGOM (1974) and Nuzzi (1977).

Riley (1952) describes the phytoplankton in Block Island Sound. There is a
minor spring bloom in February-March followed by a moderately large population in
late summer. This is typical of coastal temperate waters (TRIGOM, 1974). The
population is dominated by a single diatom (83 percent of population is Skeletonema
costatum (TRIGOM, 1974)). Riley (1952) concluded that neither zooplankton grazing
nor phosphate cycle was important. Block Island Sound probably produces more
phytoplankton than is consumed, with the excess taken to the southeast by physieal
dispersal.

Theznet annual productlém for Long Island Sound is 205 gC/ m2, compared
with 285 gC/m” and 100-160 gC/m” for Block Island Sound and the continental shelf
respectively. Daily production of phytoplankton is about seven percent of the standing
crop. Of this 4.5-6.0 percent are consumed daily by zooplankton. Therefore, even
though the produetion rate is high, the consumption rate is also high so that a balanced
system with little variation in population levels results. Sporadie pulses do, however,
oceur in May and June when consumption does not keep up with production. The high
primary production is utilized by a great number of small animals and thus the Sound is
relatively inefficient in the production of both groundfish and carnivorous invertebrate
epifauna as compared to Block Island Sound, Georges Bank and the English Chennel
(Riley, 1956).

OI.A.3.b  Zooplankton

Zooplankton can be subdivided into three groups: (a) holoplankton, which
spend their entire life cycles in the water eolumn; (b) meroplankton, which spend only
a portion of their life cycles as plankton; and (c¢) tychoplankton, which are accidentally
swept off the bottom. The major abiotie factors limiting the production and dispersal
of estuarine zooplankton are temperature and salinity, Peak numbers of zooplankton
produced annually are usually observed following the seasonal phytoplankton flowering
deseribed above,

The copepods Acartia clausi and A. tonsa are dominant throughout most of
the year. A. clausi is the dominant zooplankton species from January to May and A.
tonsa is dominant from July to September. Deevey (1956) reported Temora longicornis
as the dominant zooplankton species in June and Qithona spp. were dominant from
September to December. Listings of other major zooplankton species in Long Island
Sound and Block Island Sound ean be found in Deevey (1952a, b) Conover (1956)
TRIGOM (1974) and Caplan (1977).

Acartia spp. are relatively inefficient feeders and are not important
elements in the dynamies of the phytoplankton population in Long Island Sound
(Riley,1956). Conover (1956) found that nutrient depletion was much more important

- 3



than grazmg by zooplankton in regulating the phytoplankton population after sprmg
blooms in Long Island Sound. Ryther (1954) observed that zooplankton grazing in a
nutrient-rieh fertilized area of Mcriches Bay did not have much effect on phytoplank-
ton populations composed mainly of small flagellates. Two estimates of standing crop
of Long Island Sound zooplankton are given in Table IILA -1,

Ii.A.3.¢ Benthos

Long Island Sound supports an assemblage of both mature and immature
forms of benthie invertebrates made up mainly of polychaetes, amphipods and
moltuses. The fauna are also elassified by three major feeding types: deposit feeders
{many polychaetes, amphipods, some decapods, and some pelecypods) that feed by
mgestmg the bottom sediments and digesting associated living or dead organic matter;
suspension feeders (many molluses, some polychaetes) that filter food particles from
the water column; and predators (many decapods, polychaetes) that relatively consume
other living animals. Most of these benthie organisms are prey for larger predators
(crabs, lobster starfish and fish) that feed on or near the bottom. The distribution of
these feeding types is governed mainly by different sediment compositions.

MAFC (1974) had identified four major bottom sediment types within Long
Island Sound: &) fine deep~water sediments, generally 15-40 m depth and eomposed of
more than 68 percent silt-clay; b) coarse shallow-water sediments, basically along the
northern coast of Long Island, with water depths of 2-6 m and sediment grain sizes
greater than or equal to 0.5 mm with less than 3 percent silt-clay; ¢) coarse deep-
water sediments, medium to coarse sandy sediments on the Long Island coastline
extending into waters 20-40 m in depth in the Mattituek Sill region and eastward; and,
d) transitional shallow-water sediments, sediments intermediate in mean size and silt-
clay content along the northern coast of the Sound. The benthic organisms found in
each of these zones vary in species composition, abundance and species diversity.

Fine Deep-Water Sediment Associations

The biologic eommunity in fine deep-water sediments is characterized by a
polychaete-bivalve community (MAFC, 1974) which is similar to the polychaete-
bivalve community deseribed by Sanders (1956) in level soft-bottom sediments. Major
components of this zone are gastropods and other species of polychaetes and bivalves.

Relative values of benthic species abundance (diversity) of the groups in
the fine deep~-water sediments range from low to moderate. The upper limit group is
located in the eastern basin of Long Island Sound where the sediments are fine with
28-70 percent silt-clay content. Diversity here is significantly higher than in the
western groups of fine sediments. The difference is due largely to lowered dominance
(MAFC, 1974) and possibly an average decrease in the silt-clay component (most less
that 68 percent). The lowest diversity occurs at a group of stations in a mid-Sound
strip from east of Stamford to Execution Rock. Other low values were reported at 17
soft-bottom deep-water stations and for eight stations within a triangle between Port
Jefferson, Bridgeport and Northport. Overall diversity values are appreciably lower
than median diversities in a number of areas studied or reviewed by Boesch (1972).
These studies indicate values relatively higher in the Chesapeake-York Estuary,
Virginia's outer continental shelf and Hampton Roads., Species diversity is often used
as an indieator of environmental stability, Low diversity may indicate highly stressed
environments. However, some of the low diversity values obtained in western and
central Long Island Sound are due to extreme dominance by several species, which ecan
also be considered a sign of the area's productivity. Analysis of infauna indicates
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TABLE III.A-1

STANDING CROP OF ZOOPLANKTON IN LONG ISLAND SOUND

Riley, 19411 Deevey, 19562
mesh #20 #20 #10 #2 #10
. 3@ 3 3@ 3

unit  #/1 #/m #/m pl/m ul/m
Month
January 3.6 3,600 10,635 180 260
February 8.8 8,800 19,560 200 370
March 27.8 27,800 35,808 300 1,210
April 45.8 45,800 48,842 - 800 1,030
May — — 94,035 240 1,155
June 60.2 60,200 161,385 200 1,120
July 60.4 60,400 77,000 180 1,000
August 109.4 109,400 114,715 600 3,370
September 60.9 60,900 105,140 220 2,700
QOctober 8.5 8,500 31,180 170 230
November 5.8 5,600 31,350 50 240
December — — 14,325 100 210
(1)

September 1938 - August 1939. Water samples.
(2)

(3)Approximate conversion to numbers per cubie meter (#/m3) made by multiplying
published numbers per liter by 1000.
(4)

March 1952 - June 1953, Clarke Bumpus oblique tows, displacement volumes,

Displagement volumes reported by authors as ml/m3 have been converted to
ul/m 3by multiplying values given by 1,000 (1 ul/m" is roughly equivalent to
1 mg/m" on a wet weight basis).
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higher diversities ‘near uncontaminated portions of the Connecticut coast (MAFC,
1974).

Coarse Shallow-Water Sediment Associations

The coarse shallow-water sediment type is found at all the MAFC (1974)
inshore stations from Manhasset Neck to Greenport in Long Island Sound. In this zone
Nephtys picta had the greatest biomass of the polychaetes collected. Several
polychaetes found here were also found in the deep soft-bottom areas. The surf clam
was the most conspicuous molluse, Many stations sampled contained 10 or more
juvenile surf clams, with several having more than 100. The jacknife clam and the
northern dwarf tellin occurred in greater abundance here than in the fine deep-water
stations. The surf clam was not collected west of Northport whereas the clam and
jacknife and a spionid and capitellid polychaetes increased to the west, possibly due to
the increase in contaminant load to the west, Median diversity in this zone is low to
moderate.

Coarse Deep-Water Sediment Associations

The coarse deep-water sediments are generally poorer in numbers of
species and individuals than the coarse shallow area described above. However, the
median diversity is greater than that in the soft sediments to the west. Species in this
zone are more often similar to those found in the coarse inshore area than those of the
fine deep areas. Polychaetes, gastropods bivalves, and amphipods are common.

Species common to both the fine deep and shallow sandy areas are also
present here. They include polychaetes, gastropods, grass shrimp, roek crab and
hermit crabs. Some species are only found east of the Mattituek Sill: they include
molluses, an amphipod, and the roek erab. East of the Sill region more boreal or
oceanic forms are represented. No highly consistent faunal assemblages are apparent
in this zone (MAFC, 1974).

Transitional Shallow-Water Sediment Associations

The transitional shallow-water sediments have a fauna intermediate
between those of the deep mid-Sound and inshore Long Island areas. The diversity in
this sediment type is low to moderate (MAFC, 1974). Organisms found in the deep soft
sediments are found here, but with less frequency and abundance. Polychaetes
gastropods and crustaceans common in the other zones described above are also
common in this sediment type. Several polychaetes (all of which have been classified
as stress tolerant, rapidly colonizing, opportunistic species) become more abundant in
numbers from east to west.

Overall it appears that western Long Island Sound is more often dominated
by polychaetes, many of which are typical stress-tolerant species. The abundance of
species and individuals of molluses and amphipods increases to the east.

Studies by Serafy (1973), D'Agostino and Colgate (1973) and Alexander and
D'Agostino (1972) generally agree with the species distribution within different
sediment types as reported by MAFC, (1974). Some differences do oceur but are
probably due to different sampling techniques and sediment sieve sizes. Though stress
tolerant organisms were common, it did not eppear that these organisms were
considered the dominants, Certain stress-sensitive species {certain amphipods) were
generally present although in lesser numbers (MAFC, 1974). The benthic fauna in Long
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Island Sound appears to be less stressed than similarly affected areas such as Raritan
Bay (McGrath, 1974) and some areas of the New York Bight (Pearce, 1972).

M.A.3.d Fisheries and Shellfisheries

Generally the fish occurring in Long Island Sound are small euryhaline
species using the region year round; juvenile fishes that use the system as nursery
grounds; or diadromous species that use the area to migrate to and from spawning
grounds (TRIGOM, 1974). It is generally agreed that estuaries, sounds and embayments
of the coastal western Atlantiec Ocean provide varied habitats to support numerous
marine species. Within Long Island Sound the distribution of fish species depends on
both temperature and salinity. Fish species reported in Long Island Sound are found in
Richards (1963), Wise (1974), TRIGOM (1974) and Serafy and others (1977). NERBC
{1975) lists 61 of the more common finfish speeies in Long Island Sound of over 100
known to exist in the Sound.

Two species which remain in the Sound all year are the tautog and the
blackback flounder. Other species appear in Long Island Sound in certain seasons.
Most of these are summer migrants who appear in May and usually leave in October.
Typical summer migrants are black sea bass, scup, northern puffer, menhaden, silver
hake, red hake and butterfish.

The commercial finfishery in the Long Island Sound is small in comparison -
to Block Island and Rhode Island Sounds. There is a limited otter trawl industry, along
with some trap, pound and gill netting in verious areas of Long Island Sound.
Lobstermen also trawl at times for lobster bait. The standing crop of demersal fish is
less than that recorded in Block Island Sound. Riley (1955) suggests that the high
organie content of the mud which is found in most sections of the Sound, and the
inefficiency of =zooplankton feeders are possible reasons why the Sound does not
produce an abundance of fish of marketable size, Richards (1963) also identifies the
relatively high densities of starfish, which are sufficient to suecessfully eompete with
fish and some invertebrates for feeding areas on the bottom, as a cause of reduced
fisheries produetivity.

Sport fishing is usually coneentrated around ledges, shoals, banks, and other
places where habitat and water depth changes induce fish to congregate. Major
species sought by the recreational industry are winter flounder, fluke, striped bass,
bluefish, tautog and cunner.

The shelifisheries of Long Island Sound with the exception of the lobster
fishery are generally near shore resources. They consist of species such as oyster, bay
and sea scallop, bay and ocean guahog, mussels, erabs and conch. The lobster fishery
is economically the most important shell fishery in Long Island Sound. Total value in
1978 was over $2 million (Connecticut DEP, 1979). Their distribution is indicated in
NERBC, 1975 and basically covers all of western Long Island Sound and the central
area of central and eastern Long Island Sound. Densities and landings are greatest in
western Long Island Sound and deerease to the east towards Block Island Sound.
Lobsters are taken with baited lobster pots (traps) set out and marked by buoys and
retreived up to several days later. Lobsters prefer areas which provide shelter,
however in flat sandy areas they may burrow and construet their own shelter. Both
Comnecticut and New York experienced increases in the total number of licensed
fisherman and increased landing from 1958 to 1969 (NERBC, 1975). Connecticut alone
had 62,000 licensed pots in 1969, Management programs have been put into practice
to control over exploitation of the lobster resource.
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Oysters were always associated with Leng Island and Long Island Sound.
However the exceptionally large landings at the turn of the ceentury have been
drastically reduced through the 1950's. Since an inerease in the early 1960's the oyster
fishery has generally fluctuated from year to year (NERBC, 1975). Increases in oyster
aquaculture programs have indicated continued management should be able to continu-
ally increase oyster yields. State and town-leased shellfish beds in New York and
Connecticut approximate 6300 and 29,400 acres respectively (NERBC, 1975).

Another molluscan shellfish of importance would be the hard clam. Recent
data indicate a decline in hard clam landings but hard elam values continue to rise
{NERBC, 1975). Nearly 6 million pounds of hard clams were landed in the early 1960's
with only just over 1 million pounds landed in 1971, As in other eastern states (i.e.
New Jersey) the -ocean quahog is being taken to replace diminishing surf clam stoecks.
Distribution and life histery information of these two species are given in TRIGOM
(1974). Populations are greatest in the eastern region of the study area.

Shelifisheries for scallops and seft clams have declined to the point of
httle importance -commercially {NERBC, 1975). Data on their distribution, along
with mussel and conch, whose fisheries have recently shown & general rise, can be
found in NERBC, 19753 TR-IrGOM, 1974; and Connecticut DEP, 1978.

Crabs are the other -crustacean shellfish of commerecial importance. The
blue crab can be found near shore and is basically an estuarine species. The species of
rock crebs found are generally distributed in deeper more sgline waters and are
commonly taken in lobster catches. Distribution and life history data can be found in
TRIGOM (1974),

II.A.3.e Threatened and Endangered Species

An endangered species is one whose overall survival in a particular region
or loecality is in jeopardy. Its peril may result from loss of habitat, change in habitat,
over exploitation by man, predation, adverse interspecies competition, or disease.
Unless an endangered species receives protective assistance, extinetion may occur. A
species may alse be considered as threatened or rare if its population becomes notably
decreased because of the development of any number of limiting factors leading to a
deterioration of the environment. Species whieh fall into these categories and have
the potential for ocecurrence in Long Island Sound are listed in Table HH,A-2,

The shortnose sturgeon (Acipenser brevirostrum) is :an endangered species
which probably utilizes portions of Long Island Sound as it has been recorded in the
Connecticut River {Shortnose Sturgeon Recovery Team, 1977). Since it is an
anadromous species, it can be inferred that it enters coastal rivers to spawn, however
very little is known about the details of its distributional habits.

The Hawksbill turtle, Leatherback, Atlantic Ridley, Green Turtle and
Loggerhead Turtle are all sea turtles which may enter the Long Island Sound. They are
normally found in tropical and subtropical waters. However, occasionally in their
travel north they may wander into Long Island Sound. The Loggerhead Turtle, Green
Turtle and Leatherback Turtle have been reported in rare occurrences along the
Connecticut shore (Connecticut DEP, 1977).

Of the marine mammals listed in Table IILA.2, the finback whale and
humpback whale are the most likely to oceur near the coast. The whales are usually
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ENDANGERED AND THREATENED SPECIES OF THE NORTH ATLANTIC STATES

Shortnose Sturgeon
Hawksbill Turtle
Leatherback Turtle
Atlantie Ridley Turtle
Green Turtle

Loggerhead Turtle

Blue Whale

Finback Whale
Humpback Whale

Right Whale

Sei Whale

Sperm Whale

Bald Eagle

Peregrine Falcon (Arctic)
Peregrine Falcon (American)

Reference:

TABLE HLA-2

pp. 3636-3654,

- 9

Acipenser brevirostrum
Eretmochelys imbricata
Dermochelys coriacea
Lepidoechelys kemmpii
Chelenia mydas

Caretta caretta
Balenoptera musulus
Balaenoptera physalus
Metapter novaeanglise
Balaena glacialis
Balaenoptera borealis
Physeter macrocephalus
Haligetus lecocephalus
Falco peregrinus tundrius
Faleo peregrinus anatum

Federal Register, 1979, Vol. 44, No. 12, Wed., Jan. 17, 1979,



seen at sea. However, on extremely rare occasions whales have been reported in the
Sound, as in 1975 when a finback whale beached itself near Groton (Connecticut DEP,
1977). NERBC (1975) also identify the Atlantic Right whale as a species which might
occasionally occur near the eastern end of the Sound.

The Southern Bald Eagle is another endangered species found around Long
Island Sound. The Bald Eagle's range includes all of North America, with preferred
habitat confined to the coastal zones, internal lakes, rivers and reservations, and along
mountain ridges during migration. Population of this species has been deelining
steadily throughout its range. The most limiting factor is loss of habitat, primarily
along waterfronts, due to clearing of the land for both human habitation and industrial
development, and forestry practices such as clear-cutting operations and removal of
old dead trees. Additionally causes include poisoning with such toxicants as pesticides
and mercury; human disturbance and noise causing abandonment of nests; reduction of
food sources by industrial effluents; electrocution on high voltage lines; and inten-
tional or accidental killing of the birds. The Arctic and American Falcons are
endangered migrant species which fly over the Sound area during the fall and spring.
While most American Peregrine Falecons move down the interior of the United States,
the major flyway of the Arctic Peregrine Faleon is along the east coast of the United
States (Nature Conservancy, 1976). The faleons commonly use coastal barrier islands
for feeding and resting during migration due to their remoteneess and extensive
marshes, which provide vast feeding areas for the faleons, which prey primarily on
ducks and other shorebirds. Neither the American nor Arctic Peregrine Falcons
presently breed in the eastern United States, although F. peregrinus angtum formerly
did.

Ospreys have been declining nationwide in recent years. Although not on
the federal list of endangered or threatened species, this bird is on the Audubon Blue
List (Arbib, 1977). The primary reasons for this species’ decline is through loss of
reproductive potential from pesticide poisoning and ingestion of other toxie sub-
stances. The cumulative effect of DDT and the industrial pollutant, PCB poses a
serious threat to this species because they are concentrated in some species of it's
basie food source, fish. The reduced use of DDT and other persistent pollutants have
helped to re-establish some of the osprey populations. Illegal hunting of this species is
also a problem in some coastal regions.

IIILB Characteristics of Candidate Sites

‘ After candidate disposal site areas were identified through the site

seleetion process discussed in detail in Section I, a ecandidate site was selected using
the methodology summarized here. Taking into account the issues listed below, the
candidate sites were positioned:

- within the local area of highest environmental suitability;

- topographically for optimization of containment and capacity and to
minimize encumbrance of shallow areas;

- to minimize effects on living resource areas (i.e. heavy shell fishing or
lobster fishing areas, ete.).

- in or adjacent to existing or discontinued disposal sites to minimize
impaects in previously undisturbed areas;

- away from known cultural resources or use conflict areas such as ship-
wrecks, cable areas, ete.; and

- minimize distance to nearest source areas of dredged material.
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For uniformity, a one square nautical mile area has been designated for
each candidate site.

In this section the pertinent physical characteristics of the Candidate Sites
are presented. These desecriptions form the basis for the assessment of impacts
discussed in Section IV. The important characteristics of the Candidate Sites listed in
Table III.B-1 and include the following categories of data:

Loceation

Regulatory Jurisdiction

Physical Dimensions/Character
Dredged Material Disposal History
Sediments/Sediment Quality
Waves Characteristics

Surface and Bottom Tidal Currents
Water Column Stratification
Water Quality

Site Use/Value

Site Capacity

CCQOO00QOCOCO

In addition to this tabular summary, the signficant physical, benthic faunal,
and fisheries characteristics of each Candidate Site are treated below in detail.
Fisheries and benthie faunal data are primarily derived from the existing literature
covering Long Island Sound. Except in cases where sampling stations coincide with
candidate sites, the data presented are derived by extrapolation, or represent
generalizations of distribution and range developed by the original author. The key
data sources used in constructing Table II1.B-1 and the relative quality of the data for
each site are presented in Table II,B-2,

It should be noted that except for data at specific monitored disposal sites,
data of bottom tidal currents is lacking. Vertical tidal current velocity data available
at some existing sites in Long Island Sound (e.g. Eatons Neck, New Haven and a
location at eastern Long Island Sound) have been generalized for the purpose of
extrapolating the near-bottom tidal current velocity at the study sites as shown in
Table IILB-1. Magnitudes of near-bottom tidal velocities obtained for the existing
sites compare closely to the available bottom current velocity data obtained from
field measurements.

Also, direct measurements of wave generated bottom currents in the study
area are not available. Wave-induced bottom velocities have been estimated for the
significant wave heights and periods at the study sites in the Sound (Table ILB-1).
The significant wave heights and periods were obtained considering the longest
effective fetch in the direetion of wind approaching the sites, and the average
meximum wind speed associated with that direction which usually occurs in the winter
season (on the order of 20 to 22 knots). For Bloek Island Sound wave data from the
Summary of Synoptic Meteorological Observation (U.S. Navy Weather Service Com-
mand, 1970) are used to estimate the average wave heights and periods of the highest
30 percent to 40 percent of the waves in the winter season. The significant wave
heights and periods were interpolated and bottom wave induced velocities determined.
Table IIL.B-1 summarizes the bottom current velocities generated by tides and waves at
the study area,

Site capacity was estimated by calculating the volume of the frustrum of a
pyramid whose rectangular base corresponds to the site boundaries. Sides of the
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SELECTED CHARACTERISTICS FOR CANDIDATE DREDGED MATERIAL DISPOSAL SITES

SITE A
Selected Characteristics  Bridgeport East

TABLE BL.B-I

B [ D
Branford Six Mile Reef Block Istand Sound

E
Eatons Neck East

F
New Haven

G
New London

LOCATION
Water Tody Long Isiand Sound
Latitude (N) 41%03.7
Longitude (W) 73%9.7"
REGULATORY
JURISDICTION
State Connecticut
Army Corps of . ]
Engineers Hew England Div.
USEPA X
PHYSICAL DIMENSIONS/
CHARACTER
Ares 1 5g. nm
Depth Range
(meters) 21-25
Average Depth
{meters} 23

Bottom Contour Gentle slope to S,

DREDGED MATERIAL
DISPOSAL HISTORY

Site Status Discontinued site
Adjacent to NW
Est. Disposal -

{cubic yards)
Est. Capucity

(million cubie yards) 33.0

Note:

In some instances, the range of data values presented here were generated from more than one source. Where site speci

Long 1sland Sound Long Islend Sound Bloek Island Sound

11%0.3" 41%10.5° 11%14.5°
72%47.5" 72°30.5' 71°48.0r
Connecticut Conn, & N.Y. ' —_

New England Div. New Eng. & N.Y. Dist. New England Div.

X X X
1 sq. nm 1 sq. nm I sq. nm
18-23 15-33 31-34
20 25 32
Smooth gentle S.E.  E-W depression with Flat NW-5E
slope steep north flank trending ridge

Discontinued site No known dispbsal No known disposat

432,000 — —
1956-1973

21.3 44.6 74.0

Long Island Sound
40%59.6"
73%5.0

Connecticut

New England Div.
X

1 sq. nm
15-58

45

Deep WSW-ENE
depression

Discontinued site
NW corner

13 mitiiont
1955-1971

917

Long Island Sound
41%08.9°
73%3.1'

Connectlicut

New England Div.
X

2 5q. nm
15-23

20

Smooth gentle slope,

spoil mound in
north central area

Interim Regional
site

5.7 million
1955-1978

42.4

Long Island Sound
41%16.3'
72%04.6"

Connecticut

New England Div.
X

1 8q. nm
14-25

20

Shaltlow depression,
spoil mounds in N
and S central areas

Interim Regional

site

7.9 miltion
1955-1978

21.3

fie data are available, they are consistent with the ranges

indicated herein. For infortation on data sources and relative date quality for the various parameters presented for each site, refer to the accompanying Table HEB-2.




TABLE LIL.B-1 {Continued)

=111

SITE A B C D E F G
Selected Characteristics _ Bridgeport East Branford Six Mile Reef Block Island Scund Eatons Neck East New Haven New London
SEDIMENTS/SEDIMENT
QUALITY -
Predominant Type/ Sitt-clayey silt/ Silt-clayey silt/ Fine-medium sand/ Sitty sand Sands, silty sand, Silt-clayey silt/ Clayey site (spoil}
Character soft soft hard ? gravelly sand/ soft silty sand/soft
hard to soft
Bilt and Clay
{% dry weight) 80-85 50-90 6-5 1-10 less than ! to 60 80-90 Approximately 70
" Est. Long Term Natural

Sedimentati .

Rate (kg/m”/yr) 0.5-0.8 .8 1] 1 0.3-0.4 0.7-6.8 [}
Organies {% dry weight) 0-4 2-4 0-1 NA 0-6 0-2 0-5
Trace Metal Concentra-

tions In Near Surface

Sediments {ppm)

Cd 2.0* 06.75-1.00 0.5-1.7 0.1-1.1
Co 10.7 8.0-9.5 5.0-7.5 2.1-8.1
Cr 14.8 30-75 40-75 6-48
Cu NA 60-90 4 43-81 4 3.8-42 4
Fe NA NA NA Na 1.0-2.0x 10 1.1-1.2 x 10 0.26-2 x 10
He 0.05 0.30-0.70 0.17-0.39 0.02-0.62
Ni 17.6 20-55 15-27 3.9-53
Pb 15.4 55-75 28-36 4-60
Zn 42.2 135-220 80-125 16-123

Volatile Solids (%) NA 3-20 4-1.5 ND-5.8

Oil & Grease (ppm) NA 1-6 t-2 x 10° 0.8-9.3

PHYSICAL

OCEANOGRAPHY

WAVES

Significant Wave

Height (meters) 0.8-0.9 1.2-1.3 1.2-1.3 2.7-3.1 0.6-0.7 1.2-1.3 1.2-1.4
Significant Wave

Period (seconds) 3.4-3.6 4.3-4.5 4,3-4.5 7.0-9.0 3.0-3.2 4.3-4.5 4.4-4.7
Wave Induced Bottom

Velocity for Specified

Height/Period {cm/sec) o 3-5 1-2 17-40 4 2-3 4-7

*The trace metal concentrations presented ?(l)ere for sediment at Site D - Block Island Sound were obtained at a previously investigated alternative disposal site known as
East Hole. The East Hole site is located at 41713.9'N, 71°51.o'w, approximately five kitometers west-southwest of Site P.
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TABLE IILB-1 {Continued)

SITE A B C b E F G
Selected Characteristics _ Bridgeport East Branford Six Mile Reef Block fsiand Sourkl Eatons Neck East New Haven New London

CURRENTS -
NEAR SURFACE TIDAL

[Velocity and

predominant direction)
Average flood (em/sec) 2025 W 22-26 W 60-85 Wto S 30-40 W 32-3d Wto S 25-30 W 30-0 W
Average ebb {em/sec} 17-28 E 28-29 E 65-70 E to NE 40-50 E to NE 25-30 NE 20-25 E 50-60 NE
Net drift {(cm/sec) 3w 4E 4-5E 4-6 E to SE 6 SW 2-3 W 4-T E to NE
Maximum flood (em/sec) 45-50 W 30-40 W 75-80 W to SW 60-65 W 40-55 W to SW 34-45 W 70-90 W
Maximum ebb {cm/sec) 25-45 E 45-55 E 90-110 E to NE 65 E to NE 54 NE 35-40 E 95-100 NE
Maxirmum average {(em/see) R ’

(Root mean square) 25-15 28-33 80-70 45-50 33-38 25-30 60-70
CURRENTS -
NEAR BOTTOM TIDAL
interpolated Maximum .

{em/sec) 20-25 W to SW 25-30 E to ENE 50-55 £ 35-45 E to SE 28-33 W to SW 27-31 W 40-45 E to NE

(Velocity & direction) )
Net drift (direction) W to SW E to ENE E to NE w W to SW w E to ENE

WATER COLUMN
STRATIFICATION

Seasonal character
{worst case)
(summer}

Vertical density
gradient .
{p-1}x 10
gm/em”/m

Mild water column
stratification to

strong upper layer
stratification

0.05 to 0.19

Strong mid-layer
stratification

0.1 to 0.12

Mild waler column

stratification

0.05 to 0.09

Mild water column

to strong upper layer

stratification

0.05 to more than 0.1

Mild stratification

0.02 to 0.08

Strong mid-layer
stratification

6.1

Strong upper layer
stratification

more than 0.1
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TABLE IH.B-1

Shell Fishing

Lobster Fishing

Adjacent to W

Adjacent to S

Area adjacent to S

Leased oyster ground
4km o N

Heavy

(Continued)
SITE A B C D E F G
Selected Characteristics  Bridgeport East Branford Six Mile Reef Bloek Island Sound Eatons Neck East New Haven New London
WATER QUALITY
Salinity (water
column range) 22-29 22-29 28-30 29-33 24-29 22-29 24-32
Suspended matter 1.0x10% to 1oxi0tto 10x 10 to 250 to 1000 rox10t o 1ox10%to 1.0 x 10° to
coneentration 4 4 4 3 4 4
(l{g/liter) 2.0x10 2.0x10 20 x 19 9.0 x 10 2.0 x 10 1.0x10
Near bottom
dissolved oxygen 35-4¢ 65-75 more than 80 more than or 45 55-65 more than or
(% of saturation} equal to 80 equal to 80
Rutrients {water
column average)
(it g fliter}
Ammonia NH3 1.0-5.0 1.0-5.0 less than 1.0 less than 1.0 1.0-5.0 1.0-5.0 less than 1.0
Nitrite NO2 less than 0.05 more than 0.3 0,05-0.1 0.1-0.3 0.1-0.3 more than 0.05 - 0.1-0.3
Nitrate N03 1.0-5.0 less than 1.0 less than 1.0 jess than 1.0 1.0-5.0 less than 1.0 1.0-5.0
Active phosphate more than 1.0 more than 1.0 0.4-1.0 0.4-1.0 more than 1.0 more than 1.0 1.4-1.0
SITE USE VALUE
CONSIDERATIONS
Research/
Monitoring None Known None Known None Known Regionally — am —
Military Use/ Ship/Sub
Testing — — - Acoustic Range — ame Traffic Area -
Cable Areas —_ —_ —= —_ Adjacent to East SE Corner ——
Sport Fishing - — To N on Six Mile Reef — Common —— Arcato W
Trawling X X X X

Area to N and E

Adjacent to 5
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TABLE N1.B-2

KEY DATA SOQURCES AND RELATIVE DATA QUALITY*

A [} C )] E £ G Quversgll
Site Characteristics Bridgeport Enst Branford Six Mile Reef Block Island Sound Eatons Neck East New faven New Loudon Data Quality
Physical Dimensions/Character I H I ! 1 1 1 I
32 32 32 32 22, 32 22, 32 6, 22, 32
Dredged Material Disposal History 1 1 i 1l i I i I
43 43 43 12 21, 43, 44 12, 4 12, 43
Sediments/Sediment Quality 1 I H 1] H i [ [
3, 14, 36, 47 3, 14, 30,46 3, 14, 3G, 46 10, 11 3, 4, 14, 21, 3, 14, 16, 22, 6,10, 1L, 14,
22, 23, 38 30, 46 22, 30, 46
Seditnent Trace Metals v v v il I I I 1M
10, 11 21, 22 3,22 22
Waves v v v v v v v vl
20, 22, 45 20, 2%, 45 20, 22, 45 20, 22, 45 20, 22, 45 20, 22, 45 20, 22, 45
Currents 1i It I It I 1 H I
18, 19, 33, i6, 17, 18, 9, 13, 17,18, 33, 237, 38 18, 18, 22, 16, 17, 18, 9 13,18, 19
37, 38 19, 33, 37, 19, 33, 37, 31, 37, 38 19, 22, 33 22, 33, 37,
18 38, 41 37, 38 i
Water Column Stratifieation il I I v m i} . L i
18, 19 17, 18,19 17, 18, 18 18, 19 17, 18, 19 18, 19
Water Quality I 1 i i i i I i
1, 5 18,19, 1, 5, 16, 18, 1, 5, 18,19, 2,10, 11, 29, i, 4, 5, 18, 1,5 16,18, 2,5,6,9, 10,
24, 21, 30, 19, 24, 27 24, 27, 30, 36 19, 21, 27, 19, 24, 27, 11, 18, 19,
42 30, 42 42 30 30, 42 24, 27, 30, 42

Site Use Value Considerations

Qverall Relative Site Specilic
Data Quality

*Notes:

1
1, 8, 15, 25,
26, 27, 32
43, 48

b

1
7, 8, 22, 25,
26, 27, 32,
43, 48

I
7, 8, 12, 22,
25, 26, 27,
32, 43, 44,
48

L

it

11, 12, 22,

32, 34, 43,
14

I

1
7, 8, 22, 25,
6, 27, 32,
43, 44, 48

I
7, 8, 16, 22,
25, 26, 27,
32, 35, 43,
44, 48

1
6, 7, 8, 10,
11, 12, 22,
25, 26, 27,
31, 32, 43,
44, 48

Key Data Sources for cach site specific characteristic are indicated by a number reforring to a reference listed below. Complete citations ean be found in the Refercnce section.

Relative Data Quality is rated here using & roman numeral designation representing one of the following:

1 Excelient data quality - site specific data available
I Good data quality - little site specific data but foeal data available
Il Fair data quality - no site speeific or local data-characteristies extrapolated (rom regional data sources/information
IV Poeor data quality - information derived indircetly from various data or information sources
v No Data or extrapolation impractical
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Key Data Sources

Anderson and Muller, 1978
Bohlen, 1974

Bokuhewiez et al., 1976
RBokimewicz, 1977

Bouman, 1972

Brown, 1978

Carlisle and Wallace, 1978
Connecticut DEP, 1977

. Dehlinger et al., 1976

10. Department of the Navy, 1974
11. Department of the Navy, 1976
12. Department of the Navy, 1979

000 =] O UM e L3 03 =

i3.
14.
15.
16.
17.
18,
19.
26.
21.
22.

23.
24,

Table IIL.B-2 {Continued)

Dehlinger et al., 1976
Feldhauscer et al., 1976

Freeman and Walford, 1974
Giordon el al., 1972

Gordon and Pilhean, 1975

Hardy, 1970

Hardy, 1971

Lettau et al., 1976

Marine Science Res, Center, 1978
Naval Undersea Systems Center
(NUSC) and U.S. ACOE, 1978
NUSC and U.8. ACOQE, May 1979
New England River Basin
Commission (NERBC), 1973

25.°

26.
7.
28.
29.
30,
i1
32.

33.
34,
35.
3.

NERBC, January 1875
NERDC, February 1875
NERBC, March 1975

NENBC, 1979

New York Ocean Sciences Lab.
NOAA & NMFS, 1974

NOAA ~ NMFS, 1977
NOAA-NDS Nautiea! Chart
1977, 1978, 1979

NOAA - NDs, 1977

Qisen and Stevenson, 1975
Rhoads et al., 1972, 1973, 1974
Rhode Island Statewide Planning
Program, 1978 -

317.
38.
39,
40,
41,
42.
43.
44.
45,
46,
47,
48.

Riley, 1952

Riley, 1959

Serafy et al.,, 1977

State University of New York, 1978
Swanson, 1971

Turekian, 1971

USACOE, January 1979

USACOE, January 1979

U.5. Aony - CERC, 1977

U.5. Naval Weather Service Comnmand, 1970
Williams (unpublished)

Wise, 1975




frustrum are assumed to be at a 1:10 slope which is comparable to slopes measured in
field observations, A minimum water column depth of 15 meters is used to provide
draft clearance for deep draft vessels traversing these waters. Greater depth
clearances are provided at some sites based on Coast Guard recommendations
{Harrald, 1980). An evaluation of the variation of wave induced bottom currents as a
possible limitation on the upper depth of the mounds at each site indicated that waves
associated with a surface wind of 20 knots (10.3 em/sec) are insignificant as compared
to the near-bottom tidal strength.

1m.B.1 Site A - Bridgeport East
1li.B.1.a  Physical Characteristics

Site A is three kilometers east of the discontinued Bridgeport dredged
material disposal site located in the eentral Long Island Sound approximately, 5
kilometers south of the Bridgeport/Pequonnock River Entrance Channel. The Bridge-
port disposal site received aimost 4 million cubic yards of dredged material between
1954 and 1977.

The suitable site area, depicted on Figure II.B-1, trends northwest-
southeast and lies in water depths ranging from 16 to 24 meters. The bottom in the
vicinity of the site slopes very gently and smoothly to the south. A shallow rocky
area, known as Stratford Shoal Middle Ground, lies about 5 kilometers to the east. The
site is along the main approach for larger vessels to Bridgeport Harbor. The 15 meter
draft clearance provided in computing the site capacity is adequate for this area
(Silberman, 1980).

The sediments at Site A are silts and clayey silts with less then 20 percent
sand fraction and the area appears to be one of naturel sediment accumulation.
Bottom tidal currents indicate, in the range of 20-25 em/sec.

The site was selected within the area of highest local environmental
suitability. The location southeast of the discontinued Bridgeport disposal site
separates the selected site from the lobster fishery around the Old Bridgeport site.
The water depth range of 21 to 25 meters also provides for greater site capacity than
would be found in the surrounding shallower loeal areas.

Besides the fisheries resources discussed below, and the ferry route which
passes to the east of 8ite A, there is no other known significant conflicting use value
for the site or areas immediately adjacent to it,

No site specific research or monitoring programs have been undertaken at
the discontinued Bridgeport dumping site so few data are available regarding the
specific effects of disposal there. A majority of the physical and chemical parameters
presented for Site A in Table IILB-1 have been extrapolated from data sources outside
the site area.

oL,B.1.b Benthic Fauna

Due to the muddy sediments and proximity to the old disposal site, most of
the site is probably characterized by low species diversity (Figure I11.B.2). The benthic
fauna oceurring here probably are typical of those types which occur within the fine
deep water sediments described in MAFC, 1974 (see also Section IIILA.3.¢). It is
primarily a polychaete-bivalve assemblage. "Cosmopolitan” species are those which

I~ 17
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find various habitats (i.e., temperature ranges, water quality requirements and bottom
types) suitable for colonization. Their abundance, although not necessarily dominant,
may be significant in different communities. Such typical "cosmopolitan" fauna
oceurring in many areas on different habitats within the Sound would probably be
found here, including several polychaetes, gastropods, and crus‘tatceans.2 A bivalve was
very abundant with about 1400 individuals collected in a single 0.1 m“ grab (MAFC,
1974). Species diversity was low at this station. However, this was probeably related
to the large number of bivalves collected. The benthic species found at and near this
candidate site can be found in MAFC (1974) and NOAA (1976).

IL.B.1.c Fisheries

The area around and ineluding Site A is utilized by commercial fisherman
for scup, flounder and fluke (USACOE, January, 1979). About 25 percent of the
menhaden landings occur in the western Long Island Sound region (Connecticut DEP,
1979). A lobster fishing area can also be found about 0.5 km to the west of the site
(Figure [I1.B-2). Nearly 42 percent of the lobster landings of all the Sound are taken in
western Long Island Sound (Connecticut DEP, 1979). Recreational fishing probably
oceurs around the Stratford Shoal Middle Ground about 6 km to the east. Species such
as bluefish, blackfish and sea robins are popular catch with the sportfishermen,

III- 20



II1.B.2 Site B - Branford Dredged Material Disposal Site
MI.B.2.a  Physical Characteristics

Site B is in the area of highest environmental suitability for dredged
material disposal within Long Island Sound, and is centered about 12 kilometers south
of Branford, Connecticut and 10 kilometers southeast of the New Haven Harbor
entrance Channel in the central basin area of Long Island Sound. The dredged material
disposal site is situated at the location of the discontinued Branford disposal site (see
Figure II.B-3) to minimize the impacts of dredged material disposal in previously
undisturbed areas of the Sound,

Between 1956 and 1973, the Branford site received about 432,000 cubic
vards of dredged material, predominantly from the Branford Harbor/River Channel.
Little specific information is available on the effects of the disposal on the historical
Branford site. Some baseline physical, chemical, and biological observations are
available in the site vicinity (Gordon et al., 1972; Middle Atlantic Coastal Fisheries
Center, 1974).

Water depths in the Branford disposal site range from about 18 to 23
meters and the natural bottom slopes gently and smoothly to the southeast. The site is
in the vicinity of an unmarked anchorage area for large vesels. A draft clearance of
18 meters is required here (Silberman, 1980).

The site area is one of natural sediment accumulation. The bottom is
covered predominantly with silts and clayey silts with sand size particles accounting
for between 10 and 50 percent by weight.

Maximum bottom tidal currents are predominantly shore-parallel (east-
west) and fall within the range 25-30 em/sec. Estimated wave-induced bottom water
velocities are similar to those for the other Long Island alternative sites (Table
NLB-1).

Other than general lobster distribution in the area, no specific use value
conflicts have been identified for the Site B area.

111.B.2.b Benthie Fauna

The habitat and benthic fauna at Site B are probably typical of other
interim/old disposal sites in Long Island Sound. The benthic fauna are characterized
by opportunistic species-~those which play a role in the early succession in areas
which have been disturbed. These species typically colonize and dominate disturbed
areas, have short life spens, and are capable of rapid reproduction eycles, However,
other species usually become dominant over time uniess the disturbance is eontinuous
or repeated at frequent intervals. The typieal "cosmopolitan" speeies found through-
out the Sound would also be present.

One station from the MAFC (1974) study lies within the Site B area. Four
species of molluses were numerically dominant. Other abundant organisms include
polychaetes and amphipod. This site lies mostly within & zone of moderate diversity
with a band of low diversity occurring along the southern border (Figure IILB-4). It
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also falls within the general distribution zone for lobster., However the lobster fishing
zone is about 4 km to the south (Figure 1I.B-4),

nl.B.2.¢  Fisheries

Fishing in the area is rather light and no commercial activity was mapped
nearby (USACOE, January, 1979). Most of the finfishing aectivity in the region is
probably recreational for bluefish, blackfish and sharks centered around shoals and
banks.
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L.B.3 Site C - Six Mile Reef
NI.B.3.&  Physical Characteristics

Site C is approximately 18 kilometers southwest of the entrance of the
Connecticut River and 15 kilometers south of Clinton, Conneeticut. The site is an
east-west elongated area situated in 15 to 33 meters of water between Six Mile Reef
on the north and a shallow roeky area to the south-southwest (Figure IIL.B-5). Six Mile
Reef is part of the Mattituek Sill, a submarine ridge which divides the Long Island
Sound into the Central and Eastern basins.

The dredged material disposal site is in the western portion of the local
area of highest environmental suitability. The water depth of the site ranges from 25
to 33 meters. Just north of Site C the bottom rises steeply to within 7 meters of the
surface on Six Mile Reef. The bottom slopes upward more gradually to the south and
is almost flat to the east.

The site is near the main shipping lane for Long Island Sound. Vessels with
drafts of up to 20 meters cross this area. A draft clearance of 21 meters should be
maintained at the site (Silberman, 1980).

A smaller suitable sub-area in the vicinity of Site C extends into the southwest-
northeast trending depression whichlies 4 kilometers south of Six Mile Reef (Figure IIL.B-5).
Water depths in that depression reach 49 meters. This sub-area was ruled out as the
preferred dump site, despite obvious depth/capacity advantages, due to the lobster
fishing grounds there (Figure III.B-6).

The sediments in the vieinity of Site C are fine to medium sands with less
than 5 percent silt and clay fraction. The site is in an area of the Sound where there is
no evidence of long term natural sedimentation.

Peak and average tidal current velocities at Site C are higher than for all
other alternative sites except the historical New London site. Maximum bottom tidal
currents are high, ranging from 50-55 em/sec. The estimated wave induced bottom
velocities at Site C are low and comparable with other western Long Island Sound
alternative sites.

Site C has no known history of disposal; there is no known research or
monitoring taking place in the immediate vicinity of the site. There is no significant
local conflieting use value, other than lobster fishing, that might be affected or
precluded by the disposal of dredged materials.

I11.B.3.b Benthic Fauna

No site data existed for Site C in central Long Island Sound. However, two
stations from a 1973 MAFC survey are within one mile north and south of the site.
The benthie fauna were very sparse on a fine sand bottom very low in organic matter.
That only twelve species were reported between the two stations is probably due to
the lack of organic material. Amphipods dominated the fauna. Overall the area lies
within a zone of moderate diversity (Figure IIL.B-6). Only one species of bivalve was
taken along with four species of polychaetes.
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IILB.3.c Fisheries

Site C lies within a zone of ecentral Long Island Sound identified as general
distribution for the lobster (Figure IlI.B-6). NUSC (1978) data indieate that lobstering
is not very active in the region around the Cornfield Shoals dump site, which is about
16 km northeast of Site C. However, they did report a fair distribution of lobster
around the rubble mounds at that disposal site. USACOE, NED (January 1973) report
lobster fishing to the south of Site C.

Blue mussels may be found in harder areas around Six Mile Reef and the
Middie Ground north and east of Site C. Other shellfish are limited to habitats nearer
to shore, These areas are also popular with sportfishermen for tautog, flounder,
blackfish, and bluefish, Commercial fishing activity is apparently not intense at this
site, Major commercial activity occurs to the west and north of this site.
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11.B.4 Site D — Block Isiand Sound
I1.B.4.a  Physical Characteristics

Currently, Block Island Sound has no active dredged material disposal sites.
Site D, the area of highest suitability for disposal in Block Island Sound, is centered
about 18 Kkilometers northwest of Block Island, twelve kilometers east of Fishers
Island, and nine kilometers southeast of Wateh Hill Point, Rhode Island (see Figure
IIL.B-7). That location is on the northwestern portion of a large submarine plain that
underlies much of central Block Island Sound. A steep-sided depression lies approxi-
mately two kilometers southwest of Site D. Water depths within two kilometers of the
center of the surface range from 30 to 34 meters.

Site D is located approximately 2 kilometers south of the major shipping
lane between Narragansett Bay and Long Island Sound. Conecerns for safe navigation
have been expressed (Sutherland, 1980).

Bottom sediments in the viecinity of Site D are silty sands with less than 10
percent silt and clay content.

Of the seven candidate sites considered in detail in this report, the Bloeck
Island Site has the highest significant wave induced bottom water velocities (17-40
cem/sec; Table NII.B-1). Average and peak tidal current veloeities, on the other hand,
are comparable to those for most of the sites in the Long Island Sound.

The central Bloek Island Sound is generally considered to be an area of
recreational boating and heavy commercial fishing. The Sound is also used by military,
marine regulatory, and university groups for testing, environmental research and
monitoring programs. More specifically, the area between Bloek Island and Fishers
Island is periodically used by the Naval Underwater Systems Center as an acoustic
range (BIFI Range). Research, testing, and monitoring groups include the University of
Rhode Island, University of Connecticut, Yale University, New York Ocean Seience
Lab, NOAA, and National Marine Fisheries Service also utilize this area of Rhode
Island Sound. However, no specific use of Site D is known and it is unlikely that those
programs would be significantly affected or precluded as a result of dredged material
disposal there,

II.B.4.b Benthie Fauna

No site specific data exist for the benthic fauna of Site D and there are no
data from stations very near the site. Extrapolated sediment data indicate the site
lies in an area of silty sand and sand. The sand to mud ratio noted above would
probably be favorable for a relatively diverse benthie ecommunity VIMS (1977).

Sampling in the Block Channel area ({(dispersal disposal site #2) also
indicated a silty sand to sand bottom without gravel, stones or rocks (Navy, 1974).
Bottom fauna were generally burrowing organisms. Polychaetes and amphipods were
abundant. The jacknife clam was observed along with the sand dollar and roek crab
(Navy, 1974). Other "cosmopolitan" fauna would probably also occur in the area.
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OiLB.4.c Fisheries

Most of the study area around Site D is trawled at some time, however the
zone in which Site D is located is reported as heavily trawled (Navy, 1973) and
moderately trawled (Navy, 1976). Recreational fishing spots are further west, with
the exception of a near shore zone on the western coast of Block Island that extends
near the southeastern edge of Site D. Intensity of fishing depends on the seasonal
distribution of the locally important fishes. Olsen and Stevenson (1975) identify the
following species as the prineipal desirable fish taken in Block Island and Rhode Island
Sounds: winter flounder, yellowtail flounder, fluke, scup, butterfish, cod, haddoek,
whiting, and hake; and non—commercial species such as sculpins, sea robins, goosefish,
ocean pout and rays.

Site D is mapped as a lightly fished area for shellfish (Navy, 1976).
Prinecipal shellfish in this area are ocean quahogs. Lobstering in eastern Block Istand
Sound is concentrated nearer shore around Fishers Island and the Race. Migration of
lobst)ers is thought to occur from the area of Bloek Channel north and westward {(Navy,
1973).
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IIL.B.5 Site E - Eatons Neck East
1II.B.5.a  Physical Characteristices

Disposal Site E is located in the vieinity of the discontinued Eatons Neck
-dumping ground in western Long Island Sound. The area of highest local suitability
trends north-south across a deep, west to -east-northeast trending -depression and
encumbers the southeastern portion of the old Eatons Neck .disposal site (Figure HI.B-
8). The dredged material disposal site is centered @bout 5.5 km north-northeast of
Eatons Neck, Long Island, and 6 km south of Sheffield Island, :Connecticut on the :axis
of the topographxc depression. To the north and east of the site are 'steep seafloor
slopes rising to shallow areas that define the geomorphic boundary between ‘the
western and central basing of the Long island Sound.

Water depths within two kilometers of the center of the dispoesal site range
from 15 to 58 meters. Relatively high vessel traffic is reported in this area, and the
suggested draft clearance for this area is 29 meters (Silberman, 1980). This value was
used in the computation of the site capacity.

Sediments at the site are generally silty sands with varying amounts of clay
and gravels. The silt-elay content inereases in the west-northwest direction, toward
the old disposal area. Tidal ceurrents and net drift trend roughly shore parallel along
the axis of the seafioor depression. Specific current data as well as selected physical
and chemieal characteristies of the water eolumn and sediments at the disposal site
are presented in Table II.B-1.

Site area use/value considerations are also presented in Table IILB-1.
Historieally the now~discontinued Eatons Neck disposal site received dredged mater-
ials (largely silty clay) from harbors in the western Long Island Sound area. Since the
beginning of the 20th century, material disposal has included construetion and
demolition wastes and old barges. More than 13 million cubic meters of dredge
material are known to have been deposited during the peried 1955 to 1971,

HI.B.5.b Benthic Fauna

Site E is between the Eatons Neck site, the old western Long Island Sound
disposal site, and Cable and Anchor Reef. The different sediment types have
distinet benthic communities associated with each. The sand or hard area at Cable
and Anchor Reef contained species of polychaetes, oligochaetes, nematodes, bivalves
* and amphipods (Serafy et al., 1977).

Organisms found numerically dominant in the mud zone were polychaetes,
amphipods and bivalves. MAFC (1974) reported that although western Long Island
Sound contains the highest concentrations of pollutants in Long Island Sound, the
benthos appears stable and they suggest this region to be relatively ecologically stable.
NUSC (1978) found a comparatively low number of individuals sampled relative to
other sites but that values for diversity and equitability were similar for all stations.
Values for benthie species diversities can be found in MAFC (1974) and NUSC (1978),
although they differ somewhat it is probably due to the difference in sampling and
data analysis techniques.
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Deposit feeders were most abundant in both the sand and mud zones and
suspension feeders were dominant in the mud from December to June. A bivalve was
dominant in the mud whereas a gastropod was most abundant in the sand (Serafy et al.,
1977). Other important organisms were grass shrimp and hermit crabs.

IILB.5.c Fisheries

Lobstering is the major fishery in the area. Other types are shown on
Figure III.B-9. In this area of Long Island Sound, almost all the bottom with 20 m or
greater water depth is used by lobstermen (NUSC, 1978). About 42 percent of the
lobsters caught in Long Island Sound come from a relatively small area of western
Connecticut. A New York area adjacent to this region yielded 3.6 percent.

Pots are heavily used at Budd Reef, Eaton's Neck, and Cable and Anchor
Reef, and along the 20-meter contour line east of deep channel Pots are used heavily
in summer and less in winter,

Site E is in deeper water than the hard bottomed areas off Connecticut
used for oyster mariculture, Active leases occur in areas 2.5 ki north of Site E with
depths of 12 to 15 meters. There was a very successful oyster set in that area in 1978
(NUSC, 1978). The ocean quahog may oceur here; however, due to the depth and
nearly rocky bottom, there is little chance that the area would be of commercial
significance.

The finfish in this area are dominated by three species of a total of 37
reported (Cobb et al,, 1978), Windowpane and winter flounder are most abundant in
April and Jenuary, respectively, but occur all year round., Red hake is most abundant
in June, especially east of the site.

Any commercial trawling for finfish is restricted b by the density of lobster
pots in the area. Trawling takes place in New York south of 41~ latitude and about 11
km east of Cable and Anchor Reef. There is also a tow path about 8 km west of
Eatons Neck, In fall, the scup fishery is most intense, and this bottom fishery also
takes lobsters.
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1i1.B.6 Site F - New Haven-Central Long Island Sound Regional Disposal Area

1l1.B.6.a  Physieal Characteristics

Site F is the interim Central Long Island Sound Regional Disposal Area,
located in the vicinity of the historical New Haven disposal site. The interim site is
two square nautical miles in area and is situated in the central basin of the Long Island
Sound, 8 kilometers south of the New Haven Harbor entrance channel. Since 1955
more than 4 million cubic meters of dredged material have been deposited there.

Water depths within Site F range from 15 to 23 meters (Figure IILB-3).
Recent site bathymetriec surveys by Naval Undersea System Center (NUSC, 1978)
indicated a conical dredged material mound in the north central portion of the site
with & minimum depth of 15 to 15.5 meters. Additional smaller spoil mounds have also
been documented southwest of the main pile. The natural bottom in the vieinity of the
New Haven Site slopes gently and smoothly to the south.

Site F is in the vicinity of an unmarked anchorage for large vessels,
Caution is advised during dumping operations, and communication channels should be
kept open at all times. The 15 meter draft clearance is adequate at this site
(Silberman, 1980). ‘

Site area bottom sediments are silts and clayey silts with less than 20
percent sand sized particles and is in an area of natural sediment accumulation.
Maximum bottom tidal currents are moderate (27-31 em/sec) and wave induced
currents are low.

In addition to detailed site bathymetric studies, baseline and post dredging
investigations including current measurements, sediment and water analyses, photo
and scuba diver investigations, benthic and biochemical studies have also been
performed (Gordon et al., 1972; NUSC, 1978). The sediment analysis showed that the
relatively high concentration of heavy metal content in and around the historical
dredged material disposal site compared with values measured elsewhere in the
western Long Island Sound. Enrichment relative to iron at the disposal site was not as
great as found in the rest of the western Sound.

L.B.6.b Benthie Fauna

Like the New London dredged material disposal site in Long Island Sound,
the New Haven site has been monitored and studied more than other areas of the
Sound. The disposal mounds at the New Haven site are in an early stage of
recolonization in which opportunistic species rapidly reproduce and colonize. The
overall sediment composition is mud resulting from dredged materials disposal. The
site had moderate to high densities of amphipods and infaunal and epifaunal communi-
ties that are relatively unstable compared to other areas, MAFC (1974) sampled two
stations located within the disposal site. Results of grab samples indicate that
bivalves were numerically dominant.

Both stations were classed as having moderate species diversity (Figure

I11.B~4). More recent data taken in the DAMOS project (NUSC, 1978) indicated similar
species diversities for the disposal site and reference site (NUSC, 1978). Surveys found
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the same polychaete to be numerically dominant at the disposal site and reference
site. Although diversity remained quite similar, dominant organisms changed dras-
tically. Two bivalves were also taken in the DAMOS samples and each had less than 3
individuals. Photo studies of bottom sediments at the disposal site indicate evidence
of benthic activity. Densities of polychaete tubes are probably helpful in stabilizing
the bottom. Starfish, anemones, bivalves and gastropods were all observed at the
disposal site (Gordon et al., 1972).

Hi.B.6.c Fisheries

The New Haven site falls within the general lobster distribution zone in
central Long Island Sound (Connecticut DEP, 1978) (Figure III.B-4). About 1.5 km to
the south of the site is an area utilized by the lobster fishery. This central region of
Long Island Sound accounts for less than 20 percent of the lobster fishery of the Sound
(Connecticut DEP, 1979). Commercial fishing is limited and concentrated in areas to
the west and east where fluke, scup, flounder and menhaden are taken. Recreational
fishing is also light at Site F, Most of the activity for bluefish, blackfish and sharks
oceurs at the shoals and shallower features generally removed to the west, north and
east of the site.
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IIEB.7 Site G. - New London Disposal Area
Mi.B.7.a  Physical Characteristics

The New London dispesal site is an active interim dredged material
disposal site loeated in the northeast eorner of the eastern basin of Long Island Sound.
The eenter of the site is situated about 3 km south of the entrance to the New London
Harbor entrance channel (Thames River) and 4 km west of Fishers Island, Connecticut
(Figure IIL.B-10). Over the past 20 years the New London site has received about 8
million cubic meters of dredged material.

The New London disposal site has been subjected to extensive environ-
mental monitoring programs sinee 1972 and the physical, ehemieal and biological
effeets of dredged material disposal at the site have been well documented (U.S. Navy,
1976; NOAA, and NMFS, 1977; Brown, 1978; NUSC, 1978} Investigations have
ineluded detailed bathymetrie surveys, scuba diving and photographic surveys, sedi-
ment sampling and testing, and monitoring of physieal and chemical water column
parameters. A summary of seleet site physical and ehemical characteristies is
presented in Table IILB~1.

Sediments within the disposal site are primarily soft clayey silt (dredged
material}., Natural sediments in the area vary in texture but are generally composed
of silty fine sands and muds containing 40 percent or less silt and clay. Chemieal
analyses of sediment samples from the area indiecate enrichment of nutrients and
certain heavy metals (cobalt and zine) within one kilometer of the disposal site as &
result of the disposal history (NUSC, 1977).

Water depths within Site G range from 15 to 25 meters. The natural
bottom slopes gently to the south-southwest. A steep sided, northwest-southeast
trending depression lies off the southwest corner of the site. Previous dispesal of
dredged material (primarily clayey silt) from the Thames River has ereated spoil piles
in the south-central and north-central areas of the site. Past detailed site bathyme-~
tric surveys have shown eonical dredged material piles at times reaching within 15
meters of the water surface. Reeent sequential surveys reveal the dredged material
piles to be subject to compaection and settlement resulting in broad, stable, well-placed
mounds. Some winnowing of fine sediments from shallow portions of the mounds has
been evident in photographic and seuba diver surveys (U.S. Navy, 1976; Morton, et al.,
1975; NOAA and NMFS, 1977).

Due to the proximity of the New London site to a major harbor channel
considerable maritime as well as military marine traffie prevail in the area. Ferry
routes also exist northeast and morthwest of the disposal site. The draft clearance of
15 meters should be maintained at this site (Silberman, 1980).

A submarine cable area crosses the southeast corner of the New London

site (NOS Nautiecal Chart No, 12372, 1979), Other cable areas are located south and
east, well away from the site boundaries (Figure IILB-10).
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IL.B.7.b Benthie Fauna

The sediment type existing at the site is predominantly mud. Natural
sediments found in the area are sandy silt. Both support different benthic assem-
blages. Data collected within the disposal site indicate that the materials support a
fairly diverse fauna (NOAA, NMFS, 1975; MAFC, 1974). Both the NUSC (1978) and
NOAA (1978) data indicate that amphipods are quite common. Amphipods are
generally accepted as fair indicators of non-stressed environments. The NOAA data
found benthic diversity at the site to be within the higher diversity zone of the Sound.
NUSC data from April 1978 resulted in low and high mean diversities for the disposal
site and reference station respectively (Figure IILB-11).

A bivalve dominated the area in 1975 (NOAA, 1975); however, previous
(MAFC, 1974} and later (NUSC, 1978) data show fewer than 5 individuals per sample.
The most recent data (NUSC, 1978) indicated polychaetes were also common. Other
common at the site include some "ecosmopolitan" species. Organisms abundant in the
sandy silt zones at the site are amphipods and polychaetes.

I1.B.7.c Fisheries

_ Figure III,LB-11 provides detail of fishery aetivity within the vicinity of the
site. Lobsters generally ocecur throughout the region around the New London site;
however, studies of lobster densities have shown that densities at the disposal site
were about one third of those found in productive beds (NUSC, 1978). The lobster
fishery here is not very large (the region consists of about 15 pereent of entire Long
Island Sound landings Connecticut DEP, 1979) and consists of small boats that begin
close to shore in April and work out to areas of Plum Island and the Race by August,
and large boats that move from the ledges along the Connecticut shore to deeper parts
of the western Sound by the end of summer,

Pots are used heavily in the Race, where migratory lobsters are taken. At
the disposal site 2-3 pot trawls are usually employed (NUSC, 1978). Although a
lobsterman reported very good catches at the site when a pharmaceutical manufac-
turer disposed of organic wastes, a decline in lobster catches to the south of the site
was noted after Navy disposal began (NUSC, 1978).

Other shellfisheries of the area are close to shore and away from this site.
Other shellfish stocks that ocecur in the region include: bay quahog, ocean quahog,
soft-shelled clam, surf clam, oyster, conch, moon snail, mussel, bay scallop and sea
scallop, blue crab, rock crab, spider crab and horseshoe crab. The latter two are not
commercially important and the blue crab, bay quahog and seallop, conch, moon snail,
soft-shelled clam and oyster are restricted to shallow water estuaries, channels or
other special habitat preference and do not occur at the New London site (U.S. Navy,
1876). Rock crabs are progably taken along with lobsters. The ocean quahog is taken
east of Fishers Island at 41715' latitude. The sea scallop has not been reported in data
for the New London site.

Finfishing in the area is undertaken by both commercial and sport
fishermen. The area north and east of the site is trawled for winter and summer
flounder during the summer (NUSC, 1878). Some scup are also taken. About 10 boats
may work in the area; however, only one or two use the area regularly., During the
fall, blueback herring are also taken by the commercial fishery.
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The Race and Seaflower Reef provide much of the sportfishing activity,
-with bluefish, striped:bass, and tautog being the most sought ;after species. Party boats
and small sport boats have utilized areas 1.6 km northwest .of :the site and around the
perimeter of the disposal mound for flounder fishing.
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IV. ENVIRONMENTAL CONSEQUENCES

The environmental consequences of open water disposal of dredged
materials can be related to the physical and chemical changes which occur as a result
of the initial disposal operation and the long-term interaction of the deposited
materials with the aquatic environment. Biological systems in the water eolumn may
be affected by the short-term physieal changes (increased suspended particulates) or
by the chemical changes in water quality following a disposal operation. Biological
components of the water column may also be impacted by long-term releases of
contaminants to the water column, Biological components may be affected indirectly
as a result of changes in circulation, temperatures and salinity due to the physical
modification in the bottom eontours from dredged material accumulation.

Benthic organisms may be directly impacted by physical burial and habitat
modification or from the longer-term physical and chemieal interactions.

This seetion presents a discussion of Regulatory Guidelines and testing
programs which address the evaluation of these potential impaets. Within this
context, the general knowledge of specific impacts is presented followed by a
discussion of the potential impacts at the candidate sites. The discussion of candidate
site impaets is based on the information presented in Section II, Affected Environ-
ment.

IV.A Regulatory Guidelines

EPA has recently (44 FR 54221, September 18, 1979) released proposed
final Guidelines regarding discharge of dredged or fill materials into the waters of the
United States which lie inside the baseline from which the territorial sea is measured.
These revised Guidelines reflect the 1977 Amendments of Section 404 of the Clean
Water Act. The purpose of the section 404 (b)(1) Guidelines is to carry out the
objective of the Act: to restore and maintain the chemical, physical and biological
integrity of the Nation's waters. To accomplish this, the Guidelines were developed to
control degradation of waters of the U.S. attributable to the discharge of dredged or
fill material.

The key provisions of the Guidelines are as follows:

Alternative Sites (a) The discharge of dredged or fill material does not comply
with the Guidelines if there is a practicable alternative to the
proposed discharge that is environmentally preferable and will
have less adverse impact on the aquatic ecosystem.

(b) The discharge of dredged or fill material does not comply
with the Guidelines if the damage will:

Water Quality o After consideration of dilution and dispersion at the
disposal site, cause or contribute to ambient water quality
conditions that violate any applicable State water quality
standards, approved or promulgated by EPA under section
303 of the Act, or any applicable water quality criteria
promulgated by EPA;

0 Violate any applicable toxic effluent standards or prohibi-
tions under section 307 of the Act;
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Biological Effects
(Effects of
Contaminants)

Endangered or
Threatened Species

Marine Sanctuaries
(Special Area)

Physical Effects

Special Areas

Biological Effects
(Sensitive Organisms)

Use Conflicts

Mitigating o
Measures

Result in the introduction outside the disposal site of
toxie substances in amounts which cause destruetion of
organisms through acute or chronic toxicity or through
physiological disturbance or which will result in potential
adverse effects in a consumer organism through bicac-
cumulation of the substance in the aquatic organism;

Jeopardize the continued existence of an endangered or
threatened species or result in the destruction or adverse
modification of a habitat which is determined by the
Secretaries of Interior or Commerce, as appropriate, to
be critical habitat under the Endangered Species Act of
1973 unless an exemption has been granted by the Endan-
gered Species Committee;

Disrupt conditions and terms of marine sanctuaries desig-
nated by the Secretary of Commerce under Title III of the
Marine Protection, Research and Sanctuaries Act of 1872.

{c) The discharge of dredged or fill material does not comply
with the Guidelines if it is determined that the discharge will
have an unacceptable adverse impact on the waters of the
United States. Adverse impact will be based in an evaluation

of:

O Q00000

o]

Substrate effeects

Suspended particulate effects

Effects on water

Current patterns and water circulation effects
Normal water fluctuations effects

Salinity effects

Effects on special areas such as sanctuaries, refuges,
parks, natural and historical monuments, national sea-
shores, wilderness areas, research sites, preserves, wet-
lands, mud flats, vegetated and unvegetated shallows,
coral reefs and riffles and pools;

Effects on communities and populations or organisms
dependent on water quality such as molluses, fish,
crustacea, food chain organisms, and wildlife and threat-
ened and endangered species.

Effects on human use characteristics such as municipal
and private water supplies, recreational and ecommercial
fisheries, recreation, aesthetics and amenities.

{d) The discharge of dredged or fill material does not comply
with the Guidelines if the manner of discharge fails to suffi-
ciently minimize where practicable any potentisl adverse im-
pact to the aquatic ecosystem, including wetlands.



IV.B Regulatory Testing

The proposed 404(b)(1) Guidelines (44 FR 54221) dated September 18, 1979,
require a material testing program if the general evaluation of dredged or fill material
indicates that it is not sufficiently removed from sources of pollution to provide
reasonable assurance that the proposed discharge material is not a carrier of
contaminants. The term "carrier of contaminants" means dredged or fill material that
is contaminated by chemical, biological or radiclogical substances in a form that can
be incorporated into or ingested by and harm or otherwise contaminate aquatie
organisms, consumers of aquatic organisms, or users of the aquatic environment (40
CFR 230.3(i)). The purpose of the evaluation and testing procedure is to provide
information in order to determine the potential short term or long term effect of
dredged material on the physical and chemical components of the aquatic environ-
ment.

Potential environmental effects and the general testing techniques by
which these effeets are to be evaluated (40 CFR 230.23 (b)) include:

o Water Column Effeects - Elutriate testing may be required to predict
the effects on water quality due to release of contaminants from
sediments in the water column. Bioassays may also be required.

o Suspended Particulate Effects - Suspended particulate phase bioassay
testing may be required to determine the effect of uncontaminated
suspended particulates on filter-feeding organisms or other vulner-
able aquatic species as well to determine the bicavailability of toxies
in this phase.

o Effects on Benthos - An appropriate benthie biocassay (ineluding bio-
accumulation tests) may be required.

o General Chemical - Biological Interactive Effects ~ Other testing
may be required on a case-by-case basis to further evaluate potential
environmental effects.

Similar testing is required for the evaluation of the disposal of dredged
material in the ocean under Section 103 of the Marine Protection, Research, and
Sanctuaries Act of 1972,

Considerations of the proximity of most of the major sources of dredged
material for the Long Island Sound region to pollution sources and the general
chemical character of these materials (Table I.D-9) indicates that specific testing
would be required in most ceses. The use of bulk chemical analysis to assess short and
long-term impacts of disposal is technically unsound and unlikely to result in any level
of environmental protection (Lee and Plumb, 1974; Brannon et al., 1976; Lee et al.,
1978; and Lee et al., 1975). This is due to the fact that although various constituents
may be present in the solid phase of the dredged material or adsorbed on the solid
phase particles, and thus be recorded in the analysis of bulk chemistry (solids and
liquids), it is the soluble and biologically available levels of the constituents that
provide a measure of potential contamination such as is the case in the elutriate
testing. In addition, bulk chemical studies cannot predict long-term net releases of
chemical constituents from sediments or uptake and aceumulation by various aquatic
organisms (Hirsch et al., 1978).

A dredged material classification system based on bulk chemicel analysis
and physical characteristies, as proposed in the Draft Interim Plan (NERBC, 1979) for



dredged material disposal in this region, cannot be used as the basis for the evaluation
of the impacts of disposal. The Guidelines point out that the results of tests carried
out on material similar to the material proposed for discharge may be relevant.
Materials are considered similar if the sources of contamination, the physical
configuration of the sites and the sediment composition of the materials are
comparable, in the light of water circulation and stratification, sediment accumulation
and general sediment characteristics. Thus, a general classification scheme using bulk
chemistry data and the Guidelines criteria should be developed to identify similar
dredged materials. However, the results of and tests conducted must be available for
each similar category of material.

IV.C General Physical Effects

Physical effeets include the smothering of benthic organisms, the disrup-
tion of a flow pattern, a salinity change, or a similar effect.

IV.C.1 Burial and Habitat Alterations

The impacts of open water disposal of dredged material are of greater
significance to the bottom feeding benthic organisms because of their limited mobility
and their specialized adaptations to specific sediment conditions (Pararas-Carayannis,
1973). Adverse environmental effects resulting from disposal were found to be from
burial and suffocation (NOAA-NMFS, 1975) along with alteration of habitat., These
impacts oceur regardiess of the levels of sediment eontamination.

The burial of benthie organisms is dependent upon the quality of the
material, the rate of disposal, settling rate of material and areal extent of disposal
and settling (Pararas-Carayannis, 1973). Life habits (Kranz, 1972), morphological
characteristics, species behavior and habitat (Maurer et al.,, 1978) are important in
determining the ability of a speeies to escape burial. Among the pelecypods, infaunal
siphonate and non-siphonate suspension feeders were more capable of escaping burial
than epifaunal suspension feeders, mucous tube feeders and labial palp deposit feeders
(Kranz, 1972). Some benthic species move freely through the sediments and are
capable of migration through 10-50 ¢m of sediment whereas others may be ineffective
at moving through even a thin sediment cover. Hirsh and others {in preparation) found
that benthic organisms are best able to escape when sediments deposited are similar to
those in which the organism occurs. In a study of vertical migration of several benthic
species in simulated dredged material overburden, Maurer and others (1978) found that
burrowing rates were also dependent on depth of cover and burial time. A disposal
simulation model indicated that, from a single dump, the dredged material deposition
would be greater than 2 em only within 61 meters of the dump site. Death by physical
burial or injury probably occurs to some proportion of the fauna directly at the dredge
disposal loeation; however such effects would be localized to the immediate zone of
impaet of the descending material,

A study of a dredged material disposal site in Rhode Island Sound (Saila et
al.,, 1971) coneluded that (1) most molluse species could reach the sediment surface
after shallow burial; (2) less mobile forms were buried; (3) fish and lobsters could
withstand high concentrations of suspended sediment for short periods, and lobstering
on the perimeter of the disposal was good; (4) quahogs were killed by burial near the
center of the disposal site, but not on the perimeter; and (5) amphipods were found
throughout in great densities. In a study of a shallow-water dredged material disposal



site in upper Chesapeake Bay, Cronin and others (1967), observed no significant losses
of benthic organisms as a result of burial.

Population reduction as a result of burial of individuals under deposted
dredged material is less likely to be the most significant impact mechanism for mobile
benthice species such as lobster and crab. For these species, the loss or aiteration of
habitat can be the most important effeet of dumping. Lobsters use rough bottom or
areas or areas with erevices and ledges for shelter. Disposal of mud in such areas can
reduce the degree of bottom irregularity and, therefore, the shelter suitability of the
area. Disposal in relatively featureless areas can have a positive benefit in that some
shelter in the irregularities of the disposal pile is provided where none previously
existed. Some areas such as Eatons Neck have benefited greatly with respect to
improved lobster fisheries in the vieinity of the disposal mounds.

Finfish are not expected to be impacted directly by burial. There may be
some loss of eggs and larvae (especially demersal eggs, i.e., Pseudopleuronectes
americanus, Menidia menidia and ammodytes americanus) by burial. However, this
impact would not be significant to a speecifie fishery as none of the candidate sites are
report;ed as critical spawning zones for any of the Sound fisheries (flounder, seup, or
others,).

Even though burial would result in mortality of many organisms in the
areas receiving the deepest cover, recolonization is often rapid. Anderlini and others
(1975) and Conner (1977) have found recolonization to occur within several months.
Some opportunistic species such as Streblospio benedicti will colonize an area within
several days. Richardson and others (1978) found that burial by dredged material
reduced the number of benthie organisms present and inereased the biological diversity
in the Columbia River, Oregon. The reduction in numbers continued for at least 10
months after disposal.’ The impacts affected densities of more than half the
organisms, with the other part being relatively unimpacted.

Certain species began repopulation soon after deposition, and one and a
half years later sites were repopulated to previous levels. Previous experience at the
New London disposal site indicates that some species are capable of rapid and vigorous
colonization (Navy, 1979). McCall (1977) worked with eolonization of infauna in Long
Island Sound and found high numbers of infaunal benthos ten days after the placement
of defaunated muds. Recolonization will occur at the disposal site and is dependent
upon the characteristics of the material, the frequency of repeated disposals, local
current regimes, benthic community compositions, season, and so on as to which
species will settle and in what intensities. Areas of the Sound are continually
recolonized after natural occurrences such as storms, inereased sedimentation and
destabilization of substrata with opportunistic species and species with nearby brood
stoeks probably prevailing.

Sediment types play a role in determining the species composition of
benthic communities (Sanders, 1956, MeNuity et al,, 1962). Changes from an original
sandy community to a muddy sediment community may result in development of a low
diversity community due to the lack of availability of breeding stoek for the different
organisms which will tend to recolonize the new muddy bottom. Such organisms will
not be available in the adjacent sandy areas.
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IV.D Physical Effects at Candidate Sites

Iv.D.1 Burial and Habitats Alteration

A detailed evaluation of substrate effeets including potential changes in
the nature {(grain size of the material) and potential bottom contour changes would
require an evaluation of the material proposed to be dredged and discharged at the
sites. Since most of the material dredged from the Long Island Sound region consists
of fine-grained muddy sediment, a general evaluation of the substrate effects can be
made assuming disposal of this type of material. Of the seven candidate sites, Site D
(Bloek Island Sound), Site C (Six Mile Reef) and portions of Site E (Eatons Neck East)
have sandy bottom areas which would be significantly changed by disposal of muddy
materials, This would result in a change in the benthic community to one charac-

terized by greater numbers of deposit feeders at these sites. On the other hand, use of
an area that has been used previously as a disposal site would greatly reduce the
impacts associated with substrate changes. Most of the candidate sites have at some
previous time been used, all or in part, as disposal sites (B, E, F, and G) and would
have early recolonization (opportunistic) benthie species present.

Physical impacts at Site A should not be significant to the Sound
ecosystem, To the west of the site is a discontinued disposal area and most of the
area of the site is in moderate to low benthic species diversity. Lobstering takes place
on the western half of the site and most of the area is within a trawling area for fluke,
scup and flounder.

Physical impacts on the benthie community would appear to be negligible
at Site B. Most of the area is in a moderate diversity zone with an area of low
diversity towards the southeast. The southern quarter falls within the general lobster
distribution; however, the major lobster fishery is about 5 kilometers to the south.
The site bottom has already been changed since it is a discontinued disposal site.
Popular recreational fishing sites lie about 5 kilometers north of the site, but no
impact on that fishery is expected.

Site C lies within a general lobster distribution zone and is adjacent to a
lobster fishery zone. Because of the higher population of lobsters relative to the other
candidate sites, lobster burial may be more significant here. Benthie diversity is
moderate in the region. The low population levels of benthic fauna other than lobsters
suggest that local impacts on these species may not be significant.

Site D falls within an area of heavy commercial fishing activity; however,
due to the mobility of the finfish resources and the large areal extent of the
commercial fishery within Bloek Isiand Sound, no major impacts would be expected.

Site E, lying within western Long Island Sound, may be the most sensitive
of the seven candidate sites. Due to the bottom topography and characteristics at this
site, plus the fact that the western Sound is the most productive lobster region of the
Sound, disposal here might have a greater impact on the benthos than at the other
sites, The area is heavily fished for lobster and disposal could cause the most
significant mortality to lobsters by burial at this site. To the south of the site is a
trawler fishery for flounder and scup. Impacts on the finfish would be insignificant
due to their mobility. Much of the western side of the site lies on the old Eatons Neek
disposal site.



The impacts at both the New Haven and New London interim disposal sites
are expected to be minimal. Burial of benthiec fauna eould result, but it is likely that
rapid recolonization, as has been recorded for these sites, would occur. The fishing
activity around these sites would appear to indicate that impacts from dredged
material disposal are minor and short-term,

IV.D.2 Secondary Effects Due To Bottom Contour Alterations

Under some cireumstances, the alteration of bottom contour as the resuit
of depositional mounding of dredged material has the potential to result in secondary
effects, such as changes in water circulation patterns and intensities or water fluctua-
tions, which in turn may result in temperature and salinity characteristies of the
water body. The potential for such effects is high in the shallow portions of bays and
estuaries. However, because of the depth of water in which the candidate sites are
found, previous disposal experience in Long Island Sound indicates that none of the
candidate sites would experience any significant secondary effects as a result of
bottom contour alterations.,

IV.E General Effeets of Suspended Particulates (Turbidity)

Suspended particulates consist of fine-grained mineral particles usually
smaller than silt and organic particles. Potential impaets essociated with greatly
elevated levels of suspended particulates inelude:

0 reduction of light penetration, which lowers the rate of photosynthesis and
primary productivity of an area.

0 reduction of feeding ability of sight-dependent species

0 aesthetic impacts due to turbid plumes

Numerous studies synthesized by the Dredged Material Research Program
(COE, February, 1979) indicate that, except in unusually environmentally sensitive
areas such as coral reefs, turbidity is primarily a matter of aesthetic impaet rather
than biological impact. Changes in turbidity as a result of disposing of dredged
material can take place in two distinet time phases, a short-term phase and a long-
term phase. Increased turbidity in the short-term phase is most significant and is
induced by inereased suspended sediment loads in the water column, and near bottom
during each period of disposal. This is the result of the introduction of dredged
material into the water column and the lateral density flow or the turbidity cloud
created during bottom contact. Changes in turbidity during this phase are usually
short-term — from a few minutes to several hours. Turbidity plumes of this nature
would be significant enough to locally reduce light penetration and primary produetiv-
ity in the upper water column. Additionally, the feeding abilities of the species
dependent upon sight for prey location might be impaired.

The long-term phase of turbidity effects is related to the interaction of
water motion and dredged material which can result in resuspension of the settled
sediments and the increase in turbidity after disposal is completed. Changes in
turbidity in this phase are dependent on many factors including characteristics of
water motion, strength of current, properties of the sediment particles, and water
stratification conditions. The potential for impact due to this long-term phase would
relate to the incremental increases beyond naturally occurring resuspension that would
normally characterize a site. The addition of muddy dredged material to sandy
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bottoms which are in equilibrium with currents would provide such additional resuspen-
sion effects.

IV.F Effects of Suspended Particulates at Candidate Sites

1IV.F.1 Short-term Effects

It is anticipated, based on field studies of dredged material disposal
operations at the New Haven site {Gordon, 1974; Bokuniewiez et al., 1978) and the
New London site (Navy, 1979) that none of the sites would experience significant
short-term impaects as a result of individual discharge activities. Gordon {1979) found
that 99 percent of the silty dredged material was transported rapidly to the bottom as
a high speed turbulent jet. Turbidity returned to normal within an hour of disposal.
Dispersion effects will be greatest at Sites C (Six Mile Reef) and G (New London)
(Table IILB-1). Site D in Block Island Sound would have the next highest dispersion
followed by Sites A, B, E and F. No significant impacts on aesthetic values due to the
presence of the sediment plume are anticipated for any of the sites due to their
general offshore loecation. The impacts of increased suspended particulates as they
may relate to impacts on water column water quality or life is discussed below,

IV.F.2 Long-term Effects of Resuspension and Transport

With regard to increase in suspended particulates resulting from resus-
pension and transport out of the disposal site, prediction of bottom sediment
movement and the mode of transport are based on an nnderstanding of the interactions
between sediments and the near bottom currents from tidal action, winds and waves.

Competency curves predicting the current velocity required to initiate
transport for various grain sizes, are used by oceanographers and have been published
in the literature (e.g. Hjulstrom, 1935; Sundbord, 1956; Bagnold, 1963; Inman, 1963;
Sternberg, 1972), Table IV.F-1 shows the results of studies by Hjulstrom (1935), and
Sternberg (1972) relating threshold water velocity at one meter above the bottom to
grain size in millimeters. From Table IV.F-1 it can be noted that fine-grained silts or
clays tend to require higher threshold velocities than sandy material. This is due to
the increase of cohesiveness of the material for smaller grain sizes. Sternberg's
results are parallel to, but typically higher than those of Hjulstrom's, Young and
Southard (1978) estimated the erosion velocities in field and in laboratory tests for
marine mud with varying organic content. Their results have shown that increase in
organie content systematically increases the erosion thresholds in laboratory plume
tests. Masden and Grant {1976) have studied the initiation of sediment motion due to
wave motions and have concluded that the effect of the oscillatory, unsteady nature of
wave-induced bottom currents on bottom sediments can be treated in a fashion similar
to steady, uni-directional motions by adopting the Shields eriterion. Shields criterion
relates to the maximum bottom shear stress due to maximum bottom water velocity to
grain size. Hence, the magnitude of wave~induced bottom current can be used to
reflect the potential for sediment movement due to wave action.

The physical and chemical properties of the bottom material significantly
affect the erosion threshold velocity. Increases in cohesivness, organic content, and
grain size will require increasing erosional threshold velocities.

Table IV.F-1 als¢ shows the minimum water velocity required for the
subsequent transport of different sizes of materials onee the sediment is set in motion.
Although fine-grained materials (silts and clay) are more difficult to erode, onece in
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TABLE IV.F-1

EROSION AND TRANSPORT THRESHOLDS FOR INITIATION OF GRAIN MOVEMENT

' 1 Minimum 9
Minimum Water Veloecity Required Water Velocity Required
(1 m above the bottom) {1 m above the bottom)
Sediment Type Particle Diameter Erosion Transport Erosion
{mm) (em/sec) {em/sec) (cm/see)
Consolidated clay 0.002-0.004 i00 0.1 -
Silt 0.004-.04 27 0.1 _ 29
Sand .04-2.0 20 0.5 29
Granule 2.04.0 40 17 590
Pebble 4,0-5.0 60 30 70
(1)

Hjulstrom, 1935
(Z)Stemberg, 1972



‘motion, they can be transported by low currents. Bokuniewicz and Gordon (1977)
noted that the cohesive silty dredged material at the New Haven Site did not erode
with bottom current velocity in the range of 25-30 em/sec while erosion and
resuspension of similar materials did oceur at Cornfield Point site which is charac-
terized by maximum bottom tidal velocities of 40-55 em/see. Thus, it appears that an
effective threshold velocity for resuspension of silty dredged materials is in the range
of 35 to 40 em/sec. '

Bokuniewiecz and Gordon (1977) noted that at about 25 em/see, tidal
currents were capable of resuspending the uppermost fluffy, non-cohesive silty
sediments with low organic content which characterize central and western Long
Island Sound, Bioturbation can increase the water content of bottom materials. This
incresse in water content can decrease the erosional resistance of the materials
(Rhodes, 1973). At present, no detailed data are available to quantify the change in
erosional threshold velocities for different materials as a funection of the extent of
consolidation or bioturbation. '

Since tidal currents at all of the sites have the potential to resuspend such
non-cohesive silty material and since it probably represents a small fraction of the
materiel deposited at the disposal site, the evaluation of resuspension at the various
sites was conducted with reference to the apparent 35-40 em/sec threshold velocity
for cohesive, silty dredged material,

Site C (Six Mile Reef) in Eastern Long Island Sound has the highest
maximum bottom tidal veloecity (50-55 em/see) (Table [II.B-1) and has @ high potential
for resuspension of such material, The presence of a sandy bottom in this area is
consistent with this evaluation. The next highest maximum bottom tidel currents are
found at the New London site (40-45 em/sec). This is apparently a borderline case,
suggesting a potential for occasional erosion and transport.

Recent monitoring studies at the New London Site (G) (NUSC, 1978) and
(Massey and Morton, 1978) indicate that no measurable change has taken place in the
dredged material mound, in the 1975-1976 period. The change in mound configuration
to a relatively flat upper surface has been aseribed to consolidation (Navy, July, 1979).
However, diver observations made between May and December, 1977 present evidence
for some scouring and erosion of the dredge mound inecluding a winnowing of fine
surface material, flattened surface of cohesive clay material and extensive shell
surface lag materials (Navy, 1979).

Thus, observations at New London are consistent with the evaluation that
this area is a borderline case and some resuspension and erosion of deposited dredged
material is oceurring. At Site D in Block Island Sound, combined maximum bottom
tidal currents {(35~45 em/see) and wave-induced bottom orbital velocity (20-40 cm/sec)
suggest that this is also a borderline case, and some resuspension and winnowing of
disposed silty dredged material, comparable to the New London site would occur.
Non-cohesive fine-sandy material would be resuspended by such currents to a greater
extent.

Sites in western and central Long Island Sound (A, B, E and F) with
maximum bottom tidal velocities in the range of 20 to 30 em/sec would be the better
sites to serve as effective containment sites for silty dredged materials. Natural
bottom sediments and sediment accumulations for these areas are consistent with this
evaluation. '
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Detailed studies of the physical components (sediments, bathymetry and
currents) at the abandoned Eatons Neck Site by Bokuniewicz and others (1977) indicate
that there is no physical evidence of significant dispersion of dredged material from
the site.

With regard to the effeects of inereased turbidity due to resuspension, Site
C would show & significant increase due to its normal low level of suspended
particulates over the sandy bottom and the high potential for resuspension of deposited
dredged material. Site D in Block Island Sound would have a moderate increase;
especially in view of its sandy bottom. Although resuspension is ocecurring on a
moderate level at the New London site, the incremental increase in suspended
particulates is not high due to natural sources of suspended particulates in the
adjacent areas. The potential impact on biological systems, due to resuspension and
transport of deposited dredge material is treated below in a separate section,

IV.G General Short-Term Water Quality Effects

Most sediments in harbors and estuaries of industrial areas contain various
levels of industrial contaminants such as heavy metals, organic pollutants, nutrients
and oil and grease. These contaminants are present as a result of runoff; atmospheric
fallout; industrial, urban and suburban effluent discharge; end wastes from both
commercial and recreational vessels. The release of these contaminants may degrade
water quality beyond levels which are considered safe for marine organisms. However,
these contaminants are not very soluble in water under the conditions that normally
oceur in oxygenated uncontaminated surface waters. Therefore, introducing high
concentrations of these contaminants into aquatie ecosystems will generally result in
an equilibrium condition where most of the contaminants will be sorbed (adsorbed and
absorbed) by suspended particulate material and then deposited on the bottom when
the suspended material settles. The time necessary to achieve the equilibrium
eondition depends upon the physiochemical conditions in the aquatic system and the
guantity and duration of the econtaminant introduction (Burks and Engler, 1978).

Thus, the mere presence of chemical constituents in dredged material does
not imply that adverse environmental impacts will cecur as a result of aquatic disposal
of that sediment. The impact on water quality and aquatic organisms is related to the
concentration of mobile, biologically available sediment contaminants rather than the
total concentration. The constituent may be present in a chemically immobile,
biologically unavailable form. In most cases, the majority of naturally oceurring
metals will be in the erystalline lattice of minerals and will be essentially inert and
biologically unavailable. Trace metals associated with parts of the dredged material
other than the mineral crystalline lattice can also be essentially immobile and
biologically unavailable. Most arsenie in sediment is usually asociated with highly
crystalline iron and manganese oxides and is chemieally immobile and biologically
unavailable (Brannon et al, 1976). Chlorinated hydrocarbon pesticides and PCB's which
occur in dredged material are usually tightly bound to the sediment. Only limited
amounts of these contaminants are present in the sediment interstitel water. {Burks
and Engler, 1978)

One of the major factors in selecting the proper disposal site (e.g., well-
mixed water, poorly mixed water, nearshore or upland) is an evaluation of the
potential for change in the geochemical state of the disposal site. U the change in
geochemical state is minor (i.e., disposal in well-mixed oxidized water with rapid
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settling to the bottom), potential for enhanced release of chemical constituents is
minor. The following sections provide a synopsis of the potential impaets associated
with eontamination normally associated with dredged material disposal.

IV.G.1 Heavy Metals

The Dredged Material Research Program {DMRP) reports and other litera-
ture on laboratory testing (elutriate), theoretical considerations of heavy metal
geochemistry, and the results of field studies summarized by Brannon (1978) and Burks
and Engler (1978) indicate that dredging operations have the potential to temporarily
mobilize or release some contaminants from the sediments. During disposal opera~
tions, the anaerobic sediments are mixed with aerated surface water, and a complex
chemical interaction ocecurs. Heavy metals, such as ecadmium, copper, echromium, lead,
and zine, are stabilized in the oxygen-free sediments as insoluble sulfides. When the
sediments are oxygenated, these metals form oxides that are slightly more soluble
than the meta] sulfides, The reduced forms of iron and manganese in oxygen-free
sediments are, however, more soluble than the oxides formed in the overlying water.
As a result, immediately after disposal of sediments in oxygenated surface waters,
iron and manganese hydrous oxides begin to coagulate and precipitate. The surface of
the iron hydrous oxide coagulates has a strong affinity for other heavy metals and
effectively sorbs or removes the slightly soluble metal oxides of cadmium, copper,
chromium, lead, and zinc from the water column (Burks and Engler, 1978).

In general, water quality impacts due to open water disposal are not
significant. Even when sediments are contaminated with ecadmium, copper, lead, zine,
or cadmium, open-water disposal in sites with free ecirculation, such as in the
candidate sites, should not release biologically significant quantities of toxiec heavy
metals for periods of more than a few hours. When such quentities are released, initial
concentrations are usually below water quality ecriteria for marine and freshwater
systems, '

IV.G.2 Nutrients

Some nufrients, such as ammonium and phosphorus, may be released in
open water disposal, but in most cases enough mixing is present to rapidly dilute these
to harmless concentrations. Phosphorus is relatively nontoxie, but the portion of
ammonium-N present as un-ionized ammonia can be toxic if elevated conecentrations
persist in an alkaline pH environment for an extended period of time, Releases of
these contaminants would, however, exert minimal impacts under the conditions
usually encountered at aquatic disposal sites, Elevated concentrations of the
constituents are of short duration because of rapid mixing and are of low frequency
due to the intermittent nature of disposal operations.

A potential secondary effeet of disposal is the increase of inorganic
nutrient-containing wastes in the water column, which could lead to an excess of
photosynthetic production and possible phytoplankton blooms. These compounds
include nitrogen, nitrite, nitrate, phosphorous and ammonium. The blooms, when
moderate, add to the productivity within an area., However, in excessive populations
they can lead to oxygen depletion when the organisms die off, fall to the bottom,
decompose, and are broken up by bacteria, further intensifying oxygen utilization.
Additionally, toxins may result with & dec¢rease in eommunity production, respiration
or both. Toxin formations from blooms are also aesthetically displeasing, may cause
irritation to swimmers, and may result in shellfish contamination.
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Ammonia released during open-water disposal can be converted to nitrate
by bacterial action if the receiving waters have adequate dissolved oxygen levels,
However, this process may take several days depending on the physical-chemical
conditions and presence of accumated nitrifying bacteria. Dilution by receiving
waters is, therefore, the most important mechanism in the short term reduction of
ammonia levels. (Burks and Engler, 1978)

Blom and others (1976) found only low-level releases of ortho-phosphate
from most sediments. The amount of phosphorus in agueous solution rapidly deeclined
to insignificant levels in a matter of minutes due to sorption by iron hydrous oxide
colloidal particles. Also, soluble phosphorus is sorbed by mierobial organisms and
primary producers such as algae and diatoms,

IV.G.3 Organics

Chlorinated hydrocarbons such as DDT, dieldrin and polychlorinated bi-~
phenyls (PCBs) are notorious environmental contaminants with wide distribution.
Chlorinated hydrocarbons are only slightly soluble in seawater and are typically tightly
bound to fine soil particles in a sediment-water system and may accumulate to high
concentrations in sediments (Burks and Engler, 1978). Although the manufacture
and/or disposal of such compounds has been stopped by Federal actions, sediments that
have already been contaminated with organochlorine compounds will probably continue
to have high levels of these compounds for several decades (Dennis, 1975).

Even though some dredged sediments contained high levels of chlorinated
hydrocarbon pesticides and PCBs, no significant release of these materials into the
water column was observed during disposal (L.ee et al., 1975). PCB release was not
detected in the field due to rapid mixing and dilution of the very small quantities
released. Consequently, the release of chlorinated hydrocarbon pesticides and PCBs
into the water column during dredging and disposal had little short-term impact on
water quality. Dredged sediments from sites containing the highest oil and grease
content tended to release the least chlorinated hydrocarbon pesticides and PCBs into
the water column. In addition to the affinity for fine particles, low release of PCBs
appears to be associated with increased levels of oil and grease in dredged materials
and may explain the low levels observed in field studies (Lee et al., 1978).

In general, petroleum hydrocarbons (here including oil and grease) are
similar to chlorinated hydrocarbons in that they are strongly bound to sediment
particles, and they experience minimal release to the water column during disposal
(Van Vieet and Quinn, 1977; DiSalvo et al,, 1977). Similar results were obtained from
laboratory tests (Engineering Science, Ine., 1977). Thus, short-term adverse effects of
petroleum hydrocarbons in a subaqueous disposal site appear to be minimal (Pequegnat
et al.,, 1978). However, if the organic material consists of a high concentration of
erude or processed petroleum products, there is a possiblility of releasing persistent
aromatic compounds to the water column which may have local adverse effects on
marine ecosystems (Shelton and Hunter, 1975; Strosher and Hodgson, 1975).

IV.G.4 Dissolved Oxygen

Disposal of dredged material into ocean waters will probably result in a
decrease in the dissolved oxygen (DO) eoncentrations in the water column for short
periods of two hours or less after individual dumps. The decrease in concentrations as
shown in field studies generally does not decrease to the point where marine organisms
might become stressed. The reduced DO concentrations would oceur only within the
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limited zone directly influenced by the descending plume. As such free swimming
species can easily avoid the affected area. Depression of DO concentrations has more
of an effect on less mobile bottom dwelling organisms. However, it is not expected
that anoxic conditions would develop on the bottom unless oxygen saturation in the
water column is low to start with, The following paragraphs further discuss the nature
and effects of short-term reductions in DO concentration.

In disposal operations at the New London site, dissolved oxygen levels have
been shown to return to predisposal concentrations from 15 minutes to 2 hours after
disposal (U.S. Navy, 1979). In studies offshore Galveston, Texas, DO concentrations
returned to pre-disposal levels within 10 minutes after the passage of the dispersal
plume (Lee et al.,, 1977). NOAA (1977) reported that the DO content in the bottom
waters at the New London disposal site dropped to about 48 percent of saturation and
returned to the ambient 84 percent within 40 minutes, whereas the surface and middle
waters were hardly affected. In another test they observed bottom water concen-
trations returning from 65 percent saturation to 96 percent saturation and again
surface waters were unchanged. Experimental work performed by Lee and others
(1975) has indicated that the oxygen demand occurring in the water column during the
first hour of %isposal from & wide variety of polluted dredged material types rgnges
from 1.6 x 10¥ to 2.5 x 10" milligrams of oxygen per cubic meter (mg O,/m”) of
dredged material. Offshore Galveston, Lee and others (1977) reported the gregtest DO
drop was 1.7 mg/l; however at no time did the levels fall below 5.0 mg/l, the
concentration at which many marine organisins might become stressed.

The potential for impaet to dissolved oxygen concentrations will in all
probability be greatest at the bottom of the water column. Where conditions of
moderate to high levels of oxygen saturation exist, it is not expected that anoxic
conditions will be produced even within the plume on the bottom. Oxygen concentra-
tions did not go lower than 50 percent of saturation after disposal (U.S. Navy, 1979).

It has been suggested that disposal in waters with low levels of oxygen
saturation could result in short-term periods of anoxie conditions within small poekets
of the water column. However, dilution and mixing should appreciably confine these
episodes. In addition, relatively oxygen-saturated water is held within the dredged
material. These waters may thus aid in raising oxygen concentrations somewhat.

Lee and others (1977) have reported that travel time between dredging and
disposal sites influences the oxygen demand. The longer the material remains in the
scow, the greater the possibility for oxidation due to mixing in the scow. This would
reduce the oxygen demand exerted on the receiving water. Additionally, Lee and his
co-workers found that volume of material would also affect oxygen demand. The
higher the sediment to water ratio the greater the availability of material to exert a
demand on the water eolumn. Thus, with longer travel times and smaller volumes
there should be less DO depletion (Lee et al., 1975),

IV.G.5 Summary

As summarized by Burks and Engler (1978), constituents released to the
water column from a broad range of sediments tested were ammomium, orthophos-
phate, manganese, iron, and suspended particulates, Ammonium was released in
concentrations that could be considered toxie in areas of poor mixing. There was no
release of other metals and nutrients, chlorinated hydroearbons, and petroleum
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hydroecarbons in the dissolved state to the water column. It weas ‘found, however, that
the sediments scavenged the water column of numerous constituents when fine-grained
harbor sediments were dispersed in the water column.

The short-term impacts on water quality can be evaluated by the elutriate
test. Field studies have generally shown the test to be a conservative procedure,
generally overestimating releases observed in the field (Brannon, 1978). This charac-
teristic is desirable from a regulatory standpoint as a safety factor to ensure no
adverse impacts. Elutriate analyses of individual materials will indicate whether
disposal can meet State and Federal water quality eriteria.

IV.H General Long-Term Water Quality Effects

As discussed above, sediments tend to act as a sink for trace metals and
organie contaminants. There is concern that these constituents may be remobilized
back to the water column with the potential for impaects on water quality. An
exensive laboratory investigation with long-term incubation testing (150 days) of
contaminated dredged material (Chen et al., 1976) showed that, with the exception of
iron and manganese, most of the metals were released in the ppb range under slightly
oxidizing conditions, and with little increase or actual decrease under reducing
conditions. Iron and manganese were found to be released several hundred times over
the seawater background levels under reducing conditions, with iron in the range of 0.1
= 1 ppm, and manganese from 0.01 -0.1 ppm.

Nitrogenous compounds . were released in substantial quantities from
clayey-type sediments, Ammonia nitrogen and organic nitrogen can be released to the
range of 10 ppm under anaerobie conditions. At this range of concentrations, the un-
jionized ammonia fraction can reach toxic levels only in highly alkaline waters {EPA,
1976). Nitrate and nitrite were released to the same 10 ppm range under aserobic
conditions. Silty and sandy-type sediments were observed to release at a level 2 to 10
times lower than that of clayey sediment. Brannon (1878), in a summary review of
potential long-term release of contaminants to the water column, concludes that the
magnitudes of contaminant release were sueh that little impact on water quality would
be expected in the field.

The concentrations of orthophosphate were in the range of 0.1 to 0.8 ppm
under most conditions. Soluble silica inereased to 10-20 ppm. Chlorinated hydrocar-
bons were not observed even after three months of experimentation.

In field studies of disposal sites where evaluations of concentrations in the
water column ean be dlrectly associated with only deposited dredged material as a
source, Wright (1978) in Brannon (1978) indicates that no significant long-term
elevation of organic contaminant concentrations have been observed.

The potenhal exists for a decrease in bottom dissolved oxygen as a result
of the oxidation of deposited dredged materials. However, as a large portion of the
demand in the dredged material is from slowly oxidizing refractory materials, it is not
expected that significant effects on dissolved oxygen levels would occur in most uses.
Also, a large fraction will be sequestered by burial and thus not available for use.
Seabed oxygen consumption rates observed at a dredged material disposal site in the
New York Bight (Thomas et al., 1976) suggest that as little as two percent of the daily
input of oxygen demand from deposited dredged material contributes to seabed oxygen
consumption after the settling of the deposited material to the bottom (Segar, 1977).
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Pratt and O'Connor (1973) point out that benthic oxygen uptake rates
appear to be limited by the diffusion rates of a) oxygen into sediments and b) reduced
substances out of the sediments. Since these rates of molecular diffusion are many
orders of magnitude smaller than any conceivable dispersion rate in the overlying
water, they conclude that oxygen depletion in overlying water after emplacement is
not a serious problem. In addition, once the deposited material becomes recolonized
by benthice infauna, the burrowing activity within anerobic sediments will inerease the
depth of the oxygenated layer (Gordon et al., 1972). In this fashion, the COD will be
satisfied over a prolonged period (days or weeks) and thus may be considered as long-
term effect with no significant adverse impaect.

Long-term laboratory incubation testing by Chen (1976) investigated dis-
solved oxygen of silty clay-type sediments. Laboratory results suggest that oxygen
depletion in the overlying waters occurs when cireulation of those waters is limited or
if the dissolved oxygen concentration in those waters is low to begin with.

IV.I Water Quality Effects At Candidate Sites

The potential for environmental effeets resulting from the disposal of
dredged material in Long Island and Block Island Sound can be related to the general
considerations noted above, the ambient water quality conditions and physical compo-
nents of the system such as the tidel currents and density stratification of the water
column which control mixing.

In their environmental baseline for Long Island Sound 1972-1973, National
Marine Fisheries Service assessed the water quality of the Sound (NMFS, 1974). Using
a number of indices (dissolved oxygen, nutrients, sediment organies, heavy metals and
fecal eoliform bacteria) NMFS found that westernmost Long Island Sound is exposed to
a considerable contaminant loading. The next most contaminated areas were the
coastal waters associated with several Connecticut urban areas. Al of western and
central Long Island Sound exhibited somewhat degraded water quality compared to the
well-flushed eastern areas,

The most eritical problem for the region is identified as the reduction of
dissolved oxygen levels by econtaminant loading in the western Sound ineluding areas at
Sites E and A. During summer stratification, bottom levels of dissolved oxygen fall
well below the Interstate Sanitation Commission's eriterion of 5 ppm for fish survival
and passage of anadromous fish. NMFS cites reports of periodie fish kills that oceur in
this area. One dissolved oxygen related die-off in August, 1970 was estimated at
35,000 commercially valuable fish (mostly menhaden). Although it is recognized that
pollution sources other than dredged material disposal are the primary source of
pollutant loading in this area, the NMFS recommendations were that any activities,
ineluding dredged material disposal, whieh would potentially add to the stresses -
already present in this area by adding oxygen demanding wastes, should be relocated
or deferred if at all possible.

Although the general short-term and long-term impaects on water quality
are not expected to be significant at the candidate Sites E and A, the small
incremental stresses that may be placed on summer oxygen depletion in this area is of
greater concern. Thus disposal at Site E (Eatons Neck East) and Site A which are
located in this portion of the Sound, has the potentlal to aggravate the low levels of
oxygen in bottom waters during the summer and increase the potential for fish kills.
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The sites vary with respect to their degree of potential to effectively
disperse initial and subsequent contaminant loads to the water eolumn (Figure IV.I-1).
Dispersion effects are greatest at Site C (Six Mile Reef) and the New London sites,
Site D in Block Island Sound would have the next highest dispersion, followed by
Sites A, B, E and F. The level of mixing available at the sites should provide suffi-
cient mixing so that water quality eriteria are not exceeded.

IV.J "~ General Biological Effects

Potential biological effects due to the open water disposal of dredged
material relate to the short-term and long-term physical effects as well as the
potential adverse effects due to chemical contamination of the water and substrate.
Potential impacts, both physical and chemical, are greater for communities in
sensitive areas that contain eomponents valuable to the ecosystem or food chain such
as molluse beds or nursery areas. The site selection methodology considered such
valuable components of the ecosystem (Section III.B). In addition, special considera-
tion was given to threatened and endangered species that may be affected by disposal
activities. As discussed above, the most direct biological impact associated with open
water disposal of dredged material is related to the physical effects. These are dis-
cussed above in Sections IV.C and IV.D, This section addresses the potential impacts
on biological systems as a result of chemical contamination that may result from
disposal.

1V.J.1 Biological Effects Due to Chemical Contamination

Dredged materials (e.g., taken from inner harbor channels near industrial
discharges,) may contain chemicals which can be toxic to marine plants and animals.
Disposal operations may result in the release of these chemical eompcunds to the
aquatic environment. The effects of these econtaminants can be classified as acute or
chronie. Acute or immediately lethal levels would cause significant mortality to
numbers of organisms exposed to given concentrations over a specific period of
exposure. Chronic effects over a period of time could result in death to an organism.
Sublethal effects include abnormal growth rates or behavior, inability to feed
effectively or unsuccessful breeding. To the extent permitted by the state of the art,
expected effects such as toxicity, stimulation, inhibition or bioacecumulation may best
be estimated by appropriate bioassays. The realized toxic effects of contaminants
which may be present in dredged material are as dependent upon the given form of the
toxic substance as on the composition. Toxie substances may be bound into soluble
molecules, sorbed to particles, or found in organic complexes which are unable to act
as toxins or to be assimilated or accumulated by marine organisms.

Although some data are available on both acute and chronic doses of
certain toxic substances for a few marine organisms, field verified doses for most
substances are unknown (Pequegnat, 1978). The principal classes of pollutant-related
toxic substances are heavy metals, chlorinated hydrocarbons and petroleum hydrocar-
bons. Examples of data on the effects of each of these groups of toxins are found in
EPA (1973 and 1976), Hansen (1976), Michaél and others (1975), and Parrish (1974).
Results indicate that the range of concentrations that may detrimentally affect
marine organisms vary from the ppm to ppb range for the most toxic. The long-term
effects of these substances are also dependent upon their persistence in the environ-
ment in a bioactive form, and to & very great extent upon the particular species in
. question.
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Toxic dose level determinations are complicated by the faet that particular
species may actively concentrate specific elements or compounds with no ill effeets,
This bioaccumulation may be for specifiec metabolic purposes (copper in some
crustaceans: Green, 1963} or of unknown funection (vanadium in some tunicates: Prosser
and Brown, 1961). Quite frequently doses of toxins which are acutely toxie to
predators are maintained with no ill effects by toxie prey, and toxins used by predators
have no ill effeet when the predator consumes the prey just poisoned. For these
reasons, it is not possible to make broad generalizations about the levels of specific
substances which will be broadly detrimental to a marine community.

IvV.J.1l.a Short-term Water Column Effects

Typically, the short-term impact of dredged material disposal through the
water column has been considered negligible (Section IV.G). In general, no toxicities
were observed for liquid and suspended particulate phase biocassays for sensitive
aquatic organisms at concentrations representing field dilution conditions, even with
limited dilution (Shuba et al., in preparation; Lee et al., in preparation). In addition,
the welfare of water column organisms is considered through the elutriate test
evaluations with regard to water quality criteria (see Seetions 1V.G and IV.H) These
criteria have been established based on numerous tests of toxicity and sublethal
effects on aquatic organisms. In addition, since disposal at a site is not a continuous
activity and dispersion rapidly dilutes the released contaminants, short-term acute
toxieity or bicaccumulation by aquatic organisms is most unlikely (Lee et al.; Wright,
1978; Holliday, 1978).

IV.J.1.b Short-term Benthie Organism Effects

Because benthic organisms are in close contact with potentially contami-
nated sediment for longer periods of time than pelagic organisms, the impact of
disposal on such organisms is likely to be more evident (Brannon, 1978).

Shuba and others (1978) found some degree of toxicity to shrimp tested
during solid phase bioassays with channel sediments in industrialized areas conta-
minated with kepone and sewage and chemical plant effluents. In studies of
contaminant uptake in benthie organisms, no clear trends of accumulation or magnifi-
cation were shown for heavy metals (Hirseh et al., 1978). Uptake of chlorinated
hydrocarbon pesticides, PCBs and volatile or midmolecular weight oil and grease were
not observed in benthie organisms. Monitoring of heavy metal uptake in mussels and
clams affixed to the experimental platforms and suspended one meter above the
bottom has been conducted at the New London dump site sinece March, 1977 (Watson et
al., 1978). The only significant variation occurred in the trace concentrations of
metals in mussels. Increases in trace metals, especially nickel, during the winter of
1977-1978 corresponded with disposal operations, low water temperature and high
river outflow. It was not determined whether the elevated levels could be safely
related to disposal. At any rate, soon after dredging ceased, concentrations of most
trace metals in shellfish had returned to pre-disposal baseline levels.

In an extensive study to determine heavy metal availability to the benthos,
Neff et al. (1978) found significant aceumulation of metals from sediment to oceur in
less than 27% of different metal-species-sediment combinations. The study also found
little evidence to support the premise that bulk-sediment metal composition could be
used to estimate the environmental impaet of sediment-sorbed metals on the benthie -
community. Availability was rather related to the chemical forms of the metals in the
sediment and varies from one metal to another and between species of benthic
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organisms. In cases where as statistically significant accumulation of a metal
occurred, the uptake was quantitatively marginal and of doubtful ecological signifi-
cance (Neff et al. 1978),

The same study also found salinity influenced the relative availability of
different heavy metals to benthic invertebrates. Replicate exposures under identical
conditions often yielded contradictory results, indicating the possibility of seasonal
variations in the ability of animals to accumulate heavy metals from sediment (Neff
et. al., 1978).

IV.J.l.c Long-term Benthic Organism Effects

Biological impacts over several years following dredged material disposal
on benthic and epibenthie organisms are largely unknown (Brannon, 1978). In assessing
long-term effects of exposure, consideration must be given to the possibility and
significance of the cumulative effect over several generations of such potential
effects as impaired reproductive ability, behavioral modifications and other sublethal
effects. These sublethal effects may result from bicaceumulation of contaminants.

A summary of the chemical and biological effects of contaminants
commonly associated with dredged material is found in Connor et al, (1979). A review
of the literature indicates that the knowledge of the availability to benthic organisms
of contaminants contained in sediments is considerably restricted. There is some
evidence both for and against correlations of contaminants concentrations in the
sediments with concentrations in the associated benthie animals. Ecoclogical effects of
PCB's can be found in Fisher and Wurster (1973), Mosser et al. (1972} Fisher et al.
(1974) Hansen (1976), Duke et al, (1970), and Hansen (1974). Michae et al. (1975)
reported on effects of petroleum hydrocarbons on benthie community composition.
Sublethal effects of petroleum hydroearbons are also reported in Mironou (1970),
Wilson (1870), and Bellan et al. (1972). The coneentrations resulting from the effects
reported above are generally much greater than those which are found after initial
mixing and which are also regulated by EPA water quality criteria which were
established to provide safeguards against such possible effeets. DHEW (1972) and
Roberts et al. (1978) report on studies concerning bioaccumulation factors. These
studies indicate that in aquatic organisms the major concentration of PCB's oceurs in
the direct accumulation of PCB's from the water and that the classical "food chain
magnification" is relatively minor. The fish and plankton data from the North Atlantic
reported by Nisbet and Sarafin {(1972) in that plankton and plankton and euphausid data
of Elder and Fowler, (1977) are consistent with this hypothesis, residue levels are
higher than fish levels, suggesting direct accumulation rather than food chain transfer.
Harvey et al. (1973) data also offer no support for food chain magnification of PCB's
among gilled organisms.

Peddicord, {1978) suggests that the effects of suspended sediments in fluid
muds were more significant than those of contaminated sediments. Although the
concentrations in test sediments were lethal, they were much greater than those
levels found in the field, The availability of heavy metals is influenced by salinity and
is dependent upon the chemical species of the sediments and the particular biological
species (Neff et al,, 1978). Leatherland et al. (1973) reported a uniform occurrence of
mercury in different trophic levels. Food chain transfer was a likely source of
mercury contamination in menhaden since mercury concentrations in their viscera
were greater than in the rest of the fish; however, there was no evidence of strong
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food chain intensification (Cocoros and Cahn, (1973). Accumulation of mercury was
not ascribable to biological activity (Williams and Weiss, 1973; Knauer and Martin,
1972).

Although these long term effects are not clearly understood, insight into
the general problem can be achieved through the results of monitoring studies at
disposal sites. The potential for uptake of contaminants can be evaluated through the
bicaccumlation testing procedure.

Lee and Jones (1977) did not find evidence for harmful bioaccumulation of
mereury, cadmium, selected pesticides, or PCBs in fish and erabs taken from the Mud
Dump in New York Bight. This could be due to the relative mobility of the species
tested, which may not have had sufficient residence time at the site to demonstrate
significant bioaceumulation.

Wright (1978) has summarized the results of monitoring at five open water
disposal sites located around the nation, including the Eatons Neck disposal site in
western Long Island Sound. These studies suggest that disposal did not appear to have
any lasting effect on sediment chemistry. Small changes in dissolved oxygen, metal
and nutrients did occur but did not appear to be large enough to have a significant
impact on the benthic community. There was virtually no evidence of uptake of
contaminants at the site. Wright (1978) points out, however, that these results ean
represent at best only intermediate-term impact. Data on long-term impacts (several
generations or biological years) are not available. At the Eatons Neck site, however,
some years had elapsed from the end of the 75 years of disposal to the study period
and these results may reflect "long-term" effects. At Eatons Neck, benthic organisms
did not differ in abundance or species composition between the disposal and reference
sites, although sampling distribution may not have been adequate to demonstrate this
unequivoeally. Lobsters (found in great abundance at the site) did not show any
elevated levels of metals. It seems likely that disposal has had a beneficial effect
upon lobster populations due to rubble and other material forming suitable substrate
for these semiburrowers. Further, the benthiec community must be sufficiently
produetive to support this shellfish population.

IV.J.2 Biological Effects Due to Chemical Contamination at Candidate Sites

Issues of acute toxiecity, sublethal effects and bioaccumulation are primar-
ily dependent upon the nature of the dredged material to be deposited. Contaminated
materials would have similar short-term impacts at each of the candidate sites, Long-
term impaets could be more variable at the candidate sites, Site C, and to a moderate
extent, Sites G and D (Section IV.F.2), because of their greater potential for
resuspension and net transport, have the potential to release contaminants outside the
disposal area. Site E, which is adjacent to prime lobster fishing areas in western Long
Island Sound, might be most sensitive to long-term contaminant release by impacting
important commercial lobster areas, However, as discussed above, previous disposal
at the Eatons Neck site had no apparant long-term adverse impact on this area. Site E
is also nearest shellfish beds (1.5 km to the north). Additionally Sites G, A and D are
in areas of commercial fishing which could be impacted by the long-term release of
biologically available contaminants. Consequently, monitoring of impacts at selected
disposal sites over several years following disposal is recommended.

IvV-21



IV.J.3 Threatened and Endangered Species Effects

No adverse impacts are anticipated for the endangered species listed in
Table IIILA-2 from dredged material disposal at the candidate sites.

Not much is known of the movements of the shortnose sturgeon when it is
outside of the coastal rivers and lower estuaries. The population in the Connecticut
River which may possibly wander out through the Sound, is rather mobile and would be
accustomed to waters with increased levels of suspended sediments, Any impacts
from dredged material disposal would be unlikely. The sea turtle and marine mammals
whose range would extend into the Sound are also very mobile and would be likely to
avoid areas of disposal. Any impacts would probably be the result of damage due to
increased boat traffic.

The Bald Eagle and Peregrine Falcons are birds which may pass over the
study area during their seasonal migrations. However, they do not utilize the area on
a long-term basis or for breeding. The likelihood of being impacted here by the uptake
of .contaminants (insecticides, pesticides) is very small. The osprey, which breeds in
the area, is dependent on fish as a food source. Chlorinated hydrocarbons have been
considered as a major reason (besides habitat destruction) for the reduction in osprey
populations in coastal regions of the U.S, like Long Island Sound. Dredged material to
be disposed in Long Island Sound will have to pass certain biocassay/bicaccumulation
tests, in which chlorinated hydroecarbons are considered.

IV.K Public Health

An array of pathogenic bacteria derived from sewage sludge exist in
marine sediments (U.S. Navy, 1979). Sewage treatment outfalls are probably the
primary source of pathogenie bacteria which may be present in dredged materials.
High total and fecal coliform bacteria are generally found associated with sediments
rather than in the water column (Rittenberg et al., 1958).

Testing of sediments to be dredged from the Thames River indicates
relatively low levels of bacteria (U.S. Navy, 1979). Total and fecal coliform bacteria,
streptococci, staphylococcus and salmonella were tested to indicate comparative
pathogenic bacterial contamination. Apparently these pathogens can tolerate the
conditions (temperature, salinity, pH) at the disposal sites in Long Island Sound. Birely
and Buck (1975) tested for coliform at the New Haven disposal site and found levels
higher than those reported for the Thames River.

Staphylococcus populations can be present in shellfish. Some strains of
staphylococus can cause enterotoxins which can lead to food poisoning. Salmonella are
also pathogenic to man and their presence represents a health hazard (U.S. Navy,
1979).

The presence of heavy metals, chlorinated hydrocarbons, and petroleum
hydrocarbons also represents a health hazard to man. Certain concentrations can be
mutagenie, teratogenic or carcinogenie. Their presence within shellfish and finfish
below health hazard levels can cause tainting and ean lead to short or long term loss of
potential fisheries.

Under the National Shellfish Sanitation Program, which is administered by

the States and the Food and Drug Administration (FDA), potential contaminations to
shellfish (in particular for Long Island and Block Island Sounds, the surf clam and the
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ocean quahog) are monitored and steps are taken to prevent impacts to publie health
by closing contaminated beds. The regional Interim Dredged Material disposal sites
(including the New Haven and New London sites) do not present a potential for
shellfish contamination since no beds are present in these areas. This is also true for
the remainder of the candidate sites under consideration here. With regard to
potential contamination of lobster areas, this does not represent a health hazard since
they are cooked, not eaten raw, and are thus not essociated with bacteriallly-related
health problems.

IV.L. Effects on Special Areas

Due to their unique ecologie, historical, educational, recreational and/or
scientific importance, the following type of areas are singled out with respect to
evaluation of potential effects of open water disposal of dredged materials {404b(1)):

Sanctuaries and refuges

Parks, national and historical monuments
Natural shores

Wilderness areas

Research sites

Other preserves

Wetlands

Mud flats

Vegetated and unvegetated shallows
Coral reefs -
Riffles and pools

OO0 0 OOOCCOCO0O OO0

None of the Candidate Sites are located within sufficient distance of these
areas to cause impacts, Consideration of such special areas was incorporated into the
site seleection procedure (Section II.B). Site D does oceur in a general region of
scientific research but disposal would not confliet with this research.

V.M Economic Impacts

The potential economic consequences associated with using any or all of
the seven recommended areas as future disposal sites would result primarily from
changes in unit dredging eost ($/cubic yard). The unit dredging costs would, in turn, be
affected by the change in the transportation component — the costs incurred in
barging the material from the dredging area to a designated disposal area. Unit
transportation costs (§/cubic yard/mile) are a funetion of the type of equipment used:
size of the barge, size of the tug, towing speed, number of barges towed, and
accom)panying capital end operating cost (e.g., fuel cost, labor, depreciation, and
repair).

The unit transport costs are constant up to a distance of approximately 32
kilometers. Beyond this point, unit transportation costs begin to increase due to
overtime costs, as well as the greater likelihood that offshore weather conditions will
inhibit or stop dumping activities,

The primary determinant of unit dredging costs is the ability to maintain
continuous operation of the dredge. Longer hauling distances would increase unit
dredging costs as additional tugs and barges are required to keep a dredge in
continuous operation. A longer round trip time greatly reduces the number of daily
trips a tug and barge can make to the disposal site. This in turn requires the presence

IV - 23



of additional tugs and barges to provide additional carrying ecapacity. The net result is
that capital and operating costs must go up, or if additional equipment is not available,
productivity diminishes while the dredge idles until a barge becomes available.

The unit transportation cost for a commonly employed tug/barge combi-
nation has been estimated at 6.2¢/cubic yard/mile. This unit transportation cost was
based on information obtained from interviews with dredging contractors, an examina-
tion of historical dredging costs in Long Island Sound and on current prices for barges,
tug rental rates, fuel and labor costs. It is recognized that unit transportation costs
for smaller pieces of equipment used in small harbor and marina dredging would be
significantly higher. The above function assumes the use of an 1800 hp tug towing one
2000 cubic yard hopper barge at 6 statute miles per hour. The mileage refers to one-
way distance to a disposal site, but allows for the round trip distance.

Unit dredging costs are also affected by the project size. An examination
of unit dredging costs ineurred on Corps projects utilizing open water disposal in
Connecticut over the 10-year period 1968-1977 yields a very approximate inverse
relationship between job size and unit cost (eorrelation coefficient of -.3). That is,
unit dredging costs do decline as the project size increases., This is consistent with
information gained from talks with dredging contractors, and the expectation that
larger jobs allow the use of larger capacity dredges and harges which result in
economies of scale in terms of productivity. All other things being equal (material
type, transport distance, disposal site), the larger the job, the lower the unit dredging
costs are likely to be. :

The issue of job size has significant implications conecerning the incidence
of economic impaects on private projeets utilizing Long Island Sound disposal sites
under a Federal permit. Between 1968 and 1977, private dredging projects averaged
approximately 16,800 cubic yards in size, execluding the dredging of the Navy's
submarine base at New London (Energy Resources Company, 1979). Over the same
period, Corps of Engineers jobs (new work and maintenance) averaged approximately
110,000 cubic yards in size. Given that there are economies of scale in dredging
(including the transporting of spoil to open water disposal sites), it is apparent that
private sector unit dredging costs were higher in the Long Island Sound area during this
period.

The size and unit cost differentials between Corps and non-Corps dredging
projects indicate that changes in the location of disposal areas would have a
proportionally more severe economic effect on private dredging jobs. One major
reason that private jobs are more expensive is the small size and shallow depth of the
municipal, non-corps maintained harbors and marinas located along the Sound. These
physical constraints limit the size of the equipment that can be used. For example, a
2,000 cubic yard bottom dumping barge draws between 15 and 18 feet of water when
loaded and has dimensions of approximately 200' x 50'. This precludes its use in smaller
harbors and marinas and means that smaller, less efficient equipment must be used.
Similar size constraints apply to the use of large mechanical dredges on small jobs.

A comparison between the different dredging and transport modes showed
clearly that the smaller unit (500 cubic yard barge, three cubic yard mechanical
dredge) had higher unit transportation costs of approximately ($.14/cubic yard/mile),
Thus, the smaller average size of many private dredging projects necessitates the use
of less efficient equipment (economies of scale in dredging and transport cannot be
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captured), and the higher unit transport costs imply a greater inerease in unit dredging
costs as the distance to a disposal site inereases.

Changes in unit dredging costs as affected by changes in the transportation
component will affect two primary sectors in the study area, the small local marine
trades and the firms involved in waterborne commerce, The small local marine trade
firms inelude marinas, recreational boating dealers, and loceal dredging firms. Organi-
zations engaged in waterborne commerce include terminal companies, shippers,
petroleum storage and distribution firms, and munieipal port authorities. Both of the
above sectors are dependent upon periodic dredging {(either by private means or the
Corps of Engineers) to help maintain the economic viability of their operations. The
importance of waterborne commerce to the Long Island region is indicated by the fact
that approximately 26.6 million metrie tons of cargo were handled in Long Island ports
in 1977, about 15 percent of the total for the entire Port of New York (U.S. Army
Corps of Engineers, 1977).

The use of the present three disposal sites in Long Island Sound has had an
adverse economic impact on water-oriented businesses that depend upon periodic
maintenance dredging for their economie viability. The closing down of some of the
close-in, historie dumping areas in the Sound, particularly Eatons Neck, has contri-
buted to the economic deecline in the recreational boating indusiry in Connecticut in
recent years (Berrien, 1979). An example of this increased cost of doing business for
marinas is shown in the estimates received by the Cedar Island Marina in Clinton,
Connecticut for necessary maintenance dredging. The estimate for disposal of 20,000
cubic yards at the old Clinton site (currently closed) was approximately $49,000 as
compared to $82,500 at the Cornfield Shoals site and $178,000 at the New Haven
disposal site. For this marina, the difference between disposal at the Clinton site and
Cornfield Shoals amounts to an additional annual expense of $33,500, a 68 percent
annual inerease in the largest component of their total maintenance cost.

The closing of historic disposal areas in the Sound and the use of the three
current regional disposal sites has also had an adverse impaet on small local dredging
ceompanies in the Long Island Sound area. The inereased haul distance to disposel areas
has decreased the competitiveness of the small dredging company in that they do not
have the additional equipment necessary to keep their dredges in continuous operation.
Similarly, the small pieces of equipment needed to service the small harbor and
marinas along the coast are generally not capable of capturing economies of scale in
transporting the material and their unit dredging costs have risen significantly. Small
operators have had to branch into other areas of work, lost revenues as marinas have
found maintenance dredging too costly to do as frequently as they have in the past, or
have affiliated with other firms to retain economie viability (Rudd, Molloy, 1979).

The size and type (adverse or positive) of economic impact associated with
the potential use of the seven recommended sites as disposal areas depends on how
many of the sites would in fact be used. The use of only one of the recommended sites
would ereate a situation worse than the existing situation. The average distance from
any potential dredging project to the disposal area would increase over the present
average, thus increasing transportation and unit dredging costs. Conversely, the use of
all seven sites recommended in this report as dredge spoil disposal areas would be
likely to have a positive economic impact on water dependent economic activities in
the Long Island Sound area. Marinas, marine contractors, dredging companies, and
eonecerns involved in waterborne commnierce, all of whom depend on periodic mainten-
ance dredging, would benefit as the average distance to the nearest disposal site would
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(in most instances) be less than the current distances to the three regional sites. The
exceptions would be those in which disposal charaeteristies would require disposal at a
site whose physical characteristics would minimize potential environmental impacts.

The use of all seven of the recommended areas would not be likely to
increase the cost of dredging carried out by the Corps of Engineers as part of their
responsibility in maintaning navigable waterways. The transport distances would
certainly not increase over current distances, and in some instances could decrease.
The location of the proposed sites in Long Island and Block Island Sounds means that
the additional investment that would be required to undertake continental shelf
disposal would not be necessary. Similarly, the high transport costs associated with a
96 or 120 kilometer one-way trip would not be incurred.

The recommended Bloek Island Sound site would provide a disposal area for
dredging work done in Rhode Island. The closing down of the Brenton Reef and
Brown's Ledge disposal areas off Rhode Island has created a substantial backlog of
much-needed dredging work in Rhode Island.

"The dredging and dredged material disposal impasse is creating
severe economic problems in Rhode Island. Dredging must be
undertaken soon in several areas along the Providence com-
mereial waterfront if this area is to remain competitive with
other ports and harbors along the eastern seaboard. The lack of
disposal areas for this material has already limited or indefi-
nitely delayed the development and expansion programs at the
Providence Port Authority and several private corporations
dependent on navigable waterfront ..." (Seavey and Pratt, 1879).

The precise economic impacts are difficult to judge because future
estimates concerning the location of projects relative to disposal sites are difficult to
meke. The key issue is to what extent future transportation costs for the disposal of
dredged materigl within the Long Island Sound region would change. The recom-
mended sites are all within Long Island and Block Island Sound coastal waters. Sites A,
E, C and D would provide disposal loeations for sections of the Sound that are not
presently near any of the three regional sites. In particular, Sites E (western Long
Island Sound) and D (Bloek Island Sound) may provide opportunities for the disposal of
dredged material from projeets that have not been completed partially because of high
transportation costs.

The economic impacts of hauling dredge spoil to open ocean sites near the
continental shelf would be very significant. The environmental suitability map
indicates a potenti%lly acceptable disposal area (high minus suitability elass) located
just south of the 40~ 31' north latitude. This area lies approximately 75 statute miles
from New London, Connecticut.

Transporting dredge spoil to this site would require a round trip of 150
statute miles, and a commonly employed tug/barge combination would take a minimum
21.5 hours to make the round trip. It is likely that more time would be required as the
average towing speed would decline due to the increased probability of encountering
unsuitable weather and higher waves,
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The unit transportation costs would be higher than 6.2¢/cubic yard/mile
because of overtime costs for the crewmen and the federal inspector. Similarly,
slower average towing speeds would inerease transportation costs as more fuel would
be consumed per trip because of longer round-trip times. Assuming the unit transport
costs rise to 7¢/cubic yard/mile after eight hours, such a trip would require transport
costs of approximately $4.42/cubic yard. As a comparison, transport costs to take
dredge spoil from New London to site G (eight miles) would be $.49/cubic yard.

Unit dredging costs would also rise because of several additional factors.
First, disposal at this distance from shore would require additional eapital investment
in tugs and barges capable of withsanding the weather conditions and seas that are
more likely to be encountered on long trips. There are few large bottom dumping
barges on the east coast currently eapable of making this trip (MePhillips, 1970). Only
large, ocean-going tugs (ABS certified) eould be used on such trips and these vessels
are significantly more expensive than smaller, non-ocean-going tugs. Secondly, there
are certain to be more working (hauling) days lost per year because of inclement
weather than would be lost in the more protected waters of the Sound. A tug operator
will want to be certain of favorable weather before venturing on such a trip, so as to
avoid being caught in heavy seas 40 or 50 miles offshore and towing a barge. Finally,
the length of such hauls would make it more difficult and expensive to maintain dredge
productivity by supplying additional tugs and barges. It would not be financially or
logistically feasible to supply the necessary equipment to keep a dredge operating
continuously with a 22 hour round-trip time between the dredging site and the disposal
area.

The net economic effect of disposing of dredge spoil at or near the
Continental Shelf would be to at least double (and likely triple} unit dredging costs.
The incidence of this impact would be particularly severe on private businesses with
small, intermittent dredging requirements. They are already feeling an economie
pinch with the present arrangement of three regional disposal areas. They simply
could not afford dredging which required disposal far at sea. For the Corps of
Engineers, the expenditures necessary to maintain the navigable waters of the Long
Island Sound would rise significantly under this option. From 1968 through 1977, the
average one-way haul distance for Corps projects in Connecticut using open water
disposal sites was 6.3 miles (Engineering Resources Company, 1979). Use of a deep
water site with any degree of frequency would ecertainly raise this average haul
distance appreciably. Even limited deep water disposal of unsuitable or highly
contaminated spoil would signifieantly increase their expenditures.
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V. UNAVOIDABLE ADVERSE IMPACTS AND MANAGEMENT TECHNIQUES
(Mitigating Measures)

V.A Introduction

The specific impacts of dredged material disposal will be & funetion of the
chemical and physical character of the dredged material as indicated by appropriate
testing procedures as described in Seetion IV.B. For the purpose of discussion,
the most significant impacts associated with open water disposal of dredged
material would be from fine-grained materials that are contaminated to a high
degree (within the limitations of the testing noted above} by organics, especially
PCB's; trace metals, especially mercury, cadmium and lead; and nutrients.

Techniques for managing open water disposal as part of a systematic plan
of implementation can mitigate adverse short-term and long-term effects (Gambrell
et al., 1978). This section outlines the adverse impacts associated with open water
disposal and presents management techniques designed to mitigate these impaects.
Table V.A-1 provides a summary of the impacts and related mitigating measures
discussed below.

V.B Short-Term Water Column Impacts

As discussed in Section 1V, within the framework of the conditions set by
the elutriate testing, no significant impacts are expected with regard to water quality
ineluding turbidity from suspended particulates. The one exception is the potential for
aggravating oxygen-depleted conditions at Eatons Neck East (Site E) and at Site A
during the summer. In addition, release of nitrogen during such periods may stimulate
local algal blooms, which often die off, further loading the bottom waters with
oxygen-demanding materials at these sites.

This potential impaet eould be avoided by limiting disposal of oxygen-
demanding materials to cool periods not characterized by such low oxygen saturation
levels and times when blooms will not be stimulated.

V.C Physical Substrate Impacts

Use of the seven sites as dredged material disposal areas would result in a
range of potential values lost due to direet burial of benthic organisms, fish eggs and
larvae. Losses would range from high at Eatons Neck East (Site E) to moderate at Six
Mile Reef (Site C) and Bloek Island Sound (Site D). Losses at Bridgeport Esast (Site A)
would range from low to moderate, and would be low at New Haven (Site F), New
London (Site G), and Branford (Site B) (Seetion 1V.D.1).

In general, care should be taken at all sites to plan diposal operations to
avoid sensitive spawning periods and periods of larval development. Rhodes et al.
(1978} suggest that for deeper areas of the Long Island Sound, (depth greater than 20
m) where storm effects are minimal, disposal be accomplished between January and
April, a period of low recruitment and low bottom temperatures. Disposal should not
oceur from May through December, & period of intense recruitment and population
growth. Rhodes et al. (1978) also point out that disposal can be managed by yearly
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Candidate Sites

TABLE V.A-1

SUMMARY OF IMPACTS AND MITIGATIVE MEASURES FOR CANDIDATE SITES

Short-Term Water Column Effects

Short-Term Physiesl Effects on Benthos

Long-Terin Effccts on Aquatic Ecosysten
Due to Chemical Contamination

A: Bridgeport East
Impacts

Mitigative Measures

-
=

. Branford
Impacts
Mitigating Measures

C. 8ix Mile Reef
impacts
Mitigating Measures

D. Bloek Island Sound
impaets

Mitigating Measures

7]

. Eatons Neck East
Impaets

Mitigating Measures

F. Wew Haven
Impacts

Mitigating Measures

. New London
Impacts

Mitigating Measures

Potential problem of summer oxygen depletion
and potential for nitrogen release to stimulate

agsal blooms

Limit disposal to ool periods when
low bottom D.O, not present

Not Signifieant
N.A.

Not Significant
N.AL

Not Significant
N.A.

Potentigt problem of summer oxygen depletion
and potential for nitrogen release to stimulate

agal blooms

Limit disposal to cool periods when
low hottom D.O. not present

4 Not Significant
N.A.

Not Signifieant
N.A.

Low to Moderate

Avoid disposal during spawning periods

Low

Avoid disposal during spawning periods

Moderate

Use of techniques for limiting area of
bottom impact (inerease bottom roughness
and tower insertion speeds); Avoid
disposal during spawning periods

Moderate

Use of technigues for limiting area of
bottom impact (increase bottom roughness
and lower insertion speeds); Avoid disposal

during spawning periods

High

Avoid disposal during spawning periods

Low

Avoid disposal during spawhing pericds

Low

Avoid disposal during spawning periods

i.ow (for contaminants)
Moderate for oxygen depletion

Capping highly contaminated materials with clean
cover; capping of high oxygen demanding imaterials

Low (Confinement site)

Capping of highly contaminated materials with
clean cover

High (Dispersal site)

Restriet disposal to clean matcrials
(spread fine organies)

Low-Moderate (Moderate confinement sile)

Capping of moderately to highly contaminated
material with clean cover

Low for eontaminants {(Confinement site)
moderate for oxygen depletion

Capping highly contaminant materiads with clean
cover; capping of high oxygen demanding mat erials

Low {Confinement site)

Capping of highly contaminated materials with
clean cover

Low-Moderate (Moderate confinemont gite)

Capping of moderately to highly contaminated-
materials with elean covep




pulses of disturbances from disposal at the appropriate seasons, to maintain an
increased level of productivity of opportunistic species over a period of years.
Significant impacts to spawning and nursery areas however, have been avoided by
incorporating consideration of these sensitive areas into the siting analysis.

Muddy materials dumped at Sites D and C and the sandy portions of Site E
would probably result in recolonization by polychaete-dominant eommunities different
from the existing communities. Measures to mitigate such effects would inelude
limiting disposal of muddy materials to the muddy bottom areas of Eatons Neck East
(Site E) and allowing only sandy dredged materials to be deposited at Sites C and D.

As pointed out by MACF (1974) an exception to the coneept of placing
similar grain size material on similar disposal site sediments may be justified for the
case in which fine-grained and highly organie, but otherwise uncontaminated, dredged
material could be placed on low-organic content sandy areas in order to enhance
produectivity. In such cases, the concept of confined disposal, developed for most of
the impact considerations in this EIR, would give way to a concept of spreading the
materials over a larger site area. Assurance would be necessary that contamination
from PCBs and other organchalogens, petroleum hydrocarbons, and trace metals, all of
which have an affinity for fine-grained organic sediments, were not present. For
typical harbor dredged materials exposed to numerous pollution sources, this would be
unlikely. However, uncontaminated organic fine-grained materials may characterize
some future new dredging work from deeper, uncontaminated layers and would be
appropriate for spreading at the sandy areas of Sites D, C and E.

V.D Long-Term Wsater Column and Benthie Effects Due to Chemical Contamination

The major variables in the long term release of contaminants have been
identified and discussed in detail by Gambrell and others (1978) as:

0 The degree of and nature of the contaminants.
The level of biological produetivity or sensitivity of the disposal area.
0 The degree of hydraulie and geochemical stability of the disposal site area.

: Of particular eoncern are dredged materials econtaminated with significant
levels of organohalogens, especially PCBs; or trace metals, especially mercury, cad-
mium and lead. In addition to the regulatory testing programs, environmental risk can
be reduced to low levels if site conditions provide eonfinement in low energy hydraulic
settings with minimal effects of storm currents upon the remobilization of these
contaminants into adjacent areas. '

As discussed in Seetion IV.F.2, candidate sites in western and eentral Long
Island Sound (Sites A, B, E and F) are effective confinement sites which would retain
depositional mounds of material in place. A layer of non-cohesive fluffy silty
material, similar to the naturally oceurring "fluff" layer in the Sound, would also be
found on the disposal mounds. Some slight and infrequent resuspension of this upper
layer may be expected.

If low cohesion fine-grained materials with high water content pass testing
for open water disposal, but have high allowable levels of the contaminants of
concern, capping of such deposits with uncontaminated coarser-grained material is
recommended. Covering will help to isolate contaminated material from ocecasional
dispersion by strong currents (Gambrell et al., 1978). Also, the increased distance
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coupled with the immobilization proeesses  within the clean layer will effectively
prevent passive transport of trace amounts of contaminants from the depression or
mounds by diffusion.

Pratt and Connor (1973) have evaluated the results of the capping process
using a theoretical one-dimensional diffusion model for two general cases of contami-
nated dredged material and capping material grain size and eonclude that unconsoli-
dated sand cover over muds is an effective solution.

The unconsolidated sand can be spread evenly enocugh to cover a large area
and the diffusion effects are favorable in confining contaminants to subsurface
horizons. Pratt and Connor conclude that, in general, clean cover material should be
coarser than the contaminated dredge material to be covered. Unfavorable concen-
trations can occur in upper layers when the cover is finer. Such capping with
uncontaminated cover is also recommended by EPA in the September 18; 1975 404 b(1)
Guidelines.

Capping as a mitigative measure has been conducted by the New England
Division, U.S. Army Corps of Engineers with regard to the disposal of dredged
material. These materials are fine-grained muds from Stamford Harbor that have high
water content and contaminant concentrations which were a cause for concern
regarding the potential long term effects on water and benthie systems should they be
mobilized. The disposal site is the New Haven site, which has demonstrated good
confinment characteristies but which may receive ocecasional storm currents capable
of resuspending such non-cohesive fine-grained materials. To¢ reduce environmental
risk to a low level, the area was capped with cleaner materials from New Haven
Harbor. Two piles were initially formed with Stamford material. The piles were then
capped with mud from the New Haven Inner Harbor going on one pile and sandy
material from the New Haven OCuter Harbor going on the other. Monitoring is ongoing
at both piles to record the effectiveness of the capping procedure relative to the
performance differences between the silty and sandy cover materials. Such proce-
dures. are consistent with all considerations appropriate to disposal site management
(Holliday, 1978). Such site management schemes also make use of the precision
dumping techniques for controlled dumping using fixed buoys and precision navigation,
as well as predictive analysis of placement of dredged material in open water disposal
(Bokuniewicz et al., 1978). These methods and prediction techniques have been.
evaluated and field tested at a number of sites, including the New Haven site, and
have been shown to be effective. Preliminary monitoring indicates that such
techniques are workable methods of reducing the environmental risk of disposal of
such materials. Continued monitoring will form the basis for further evaluation of this
program. Care should be exercised, however, in the evaluation of the elutriate testing
and liquid and suspended particulate bioassay results for such a program, to insure that
the limits placed on mixing and dilution by the required point dumping procedure are
conservatively included in the assessment of impacts on water quality and water
column biota.

Since long-term exposure of bottom oxygen-demanding substances may
provide a critical added stress on the bottom areas of Eatons Neck East (Site E) and at
Site A, capping with low oxygen-demanding clean sandy materials is also recommended
for these sites as a mitigative measure. McKeown, Benedict and Locke (1968) report
that a thin (1 to 7 em) layer of sand over pulp sludge reduced oxygen uptake by 35 to
43 perecent.



Capping would be appropriate at Sites B, E and F only for high risk
contaminated materials such as the fine-grained muds from Stamford Harbor. These
materials have high water content and contaminant concentrations which sare of
concern because of potential long-term effects on water quality and benthic systems
should they be remobilized. Moderately contaminated cohesive materials have low
environmental risk at these sites due to good confinement characteristies. Moderately
contaminated materials deposited at New London (Site G) and Bloek Island (Site D)
would provide increased environmental risk due to moderate potential for resuspen-
sion. In addition, Sites G and D are in areas of commerecial fishing and could be
affected by long-term -release of biologically available contaminants. Dredged
materials with only low levels of PCBs, mercury, cadmium and lead should be disposed
of without a eapping program at these two sites, The high mobility expected at Site C
would seem to preclude an effective program even for capping, and disposal at this
site should be limited to relatively clean materials which, upon spreading, will provide
no potential for long-term uptake or other effects on the ecosystem.

It should be pointed out that the successful implementation of a regional
management system for mitigation of adverse impacts will require controls in the
integration of projeet types, testing and scheduling on & regional basis such as
occurred in the Stamford disposal at New Haven. A possible limiting factor will be the
availability and timing of projects offering suitable capping material, especially sand.
Such suitable sources of dredged sand appear to be limited, with most of the material
being muddy from the main portions of the harbors. In addition, some sources of sand
may be more beneficially used for other construetive purposes, sueh as beach
nourishment.

V.E Management Summary and Recommendations

V.E.1 Western Long Island Sound

If disposal in western Long Island Sound is considered necessary, Site A
offers some advantages, especially with regard to lobster fishing, over Site E. Only
those projects which, as a result of severe economie impacts on small operators due to
added transport costs, and which comply with the mitigating measures outlined for
Site E, should be considered for disposal at Site E. In general, small volumes of low
oxygen-demanding (sandy) materials deposited at appropriate times of the year and
using techniques to limit the impacted area to suitable portions of the site is
recommended.

Capping would be appropriate at Site A when high risk materials such as
produced in the Stamford project are to be disposed of. Migative measures, including
capping to lessen the potential of bottom oxygen depletion, would be appropriate for
materials consisting of low to moderately contaminated, oxygen-demanding sediments.
Use of the New Haven Site (Site F) for uncapped disposal of such material is
preferable when the economies and/or availability of suitable capping material prevent
eapping operations at Site A,



V.E.2 Central Long Isiand Sound Projects

The use of Site B appears to offer no clear advantage over continued use of
the New Haven Disposal Site for this region. Since New Haven is currently being used,
it is recommended that New Haven site be continued as the regional disposal site for
this area. Continued use of capping programs, such as used in the Stamford project,
are recommended for high contaminant level projeets only. Other general seasonal
mitigative measures discussed above are also appropriate for all sites. Site C would be
appropriate for use only as a spreading or dispersal site for uncontaminated materials,
perhaps from new work projects (lower portions) in this region. Thus, for typical
contaminated materials in the eastern portion of the Central Sound, use of the New
Haven or New London sites is recommended. Since projects with moderate levels of
contamination would require capping at New London but not at New Haven, due to
differences in resuspension potentials, the economics of transport and capping must be
considered together with the availability of suitable capping materials to determine
which site would be more appropriate. In addition, the precision dumping required in
capping operations limits to some degree the water column volume available for
dilution. Therefore short term water column effeects should be evaluated with respect
to this dilution limitation when speecific disposal sites are selected.

It has been suggested by MAFC (1974) that for barren sandy bottom areas
in Long Island Sound such as at Site C, that benthie eommunity diversity could be
enhanced by the dispersed disposal (spreading) of fine-grained, uncontaminated
dredged material. The associated organic content of these materials would provide an
enhancement to the benthic fauna and local food web. The area of Site C is
characterized by high bottom ecurrents which will tend to disperse such deposited
materials and increase the levels of bottom turbidity which would be an adverse effect
on the benthic fauna. Much of this material would tend to be dispersed to the mud
accumulation areas in the Central Basin. However, due to bioturbation, the fine-
grained material would become reworked into the upper portions of the sandy sediment
with the positive effeet of inereasing the organic content of the sandy sediment.
Additional information regarding the extent of turbidity effects from such a spreading
scheme and the actual sediment changes and effects would be required to assess the
advisability of utilizing sueh an approach at Site C. However, in view of the likely
contamination of most fine-grained dredged material, only deeper new work may be
fine-grained and uncontaminated, These deeper materials will tend to have higher
cohesion and lower water content and thus will pose problems for disposal techniques
which would allow even spreading over wide areas, However, should the need arise for
use of a disposal site for considerable volumes of fine-grained uncontaminated
material, consideration should be given to Site C, for a dispersal site, pending the
further evaluations noted above.

V.E.3 Eastern Long Island Sound and Block Island Sound Projects

The New London site is recommended for use for projects in this areas,
together with the use of appropriate measures discussed above ineluding capping of
dredged material containing moderate to high levels of contaminants, Detailed
information for Site D in Bloek Island Sound is not presently available, but it appears
to have some disadvantages over the New London site, such as habitat alteration
impaects asscciated with deposition of mud on sand bottoms,

Since most Rhode Island project sources are located in the eastern portion
of the state, the use of Site D would still represent an economic burden for these
major sources. Evaluation of the environmental suitability of open water disposal sites
further east in Rhode Island Sound, planned by New England Division in the near



future, will provide a more meaningful evaluation upon which to recommend open
water disposal sites for this region.

~V.F  Monitoring and Research Studies

Implementation of management practices and continued review of pro-
jected impaets should be continually assessed through a monitoring and research
program. The monitoring studies conducted to date, such as the DAMOS studies,
indicate that short-term (2-3 years) effects of controlled disposal are confined to the
disposal area. Strict enforcement of Corps of Engineers permits issued pursuant to
Section 404 of the FWPCA to insure that no short-dumping will oceur is considered an
important pre-requisite to assurance of environmental safeguards.

Trip monitors which verify the course of the seow and record the location
where dumping takes place are being tested by the Coast Guard. The operational
reliability of such systems is yet to be proven. When proven, such systems should be
used along with Corps of Engineers inspectors to insure that dumping can only occur at
designated locations.

The Draft Interim Plan for disposal of dredged material in Long Island
Sound (NERBC, 1979) calls for disposal area monitoring to assure that applicable water
quality criteria are not being violated. To provide this assurance and also to increase
-our understading of the animal-sediment interactions in relation to long-term impaects
of contaminations, the following parameters are recommended in the Interim Plan for
a minimum program:

o) Chemical and physical analyses of sediments giving special attention to
"tags" including molluscan assemblages in surficial spoil and recent sedi-
ments as well as deeper and geologically older sediment in both disposal
and reference areas.

o Bathymetry, including profiles through spoil mounds of interest and bathy-
metric reference stations (annually).

0 Reproductive and settlement success of the macrobenthos and/or key
components of the macrobenthic communities.

0 Visual inspection of disposal and reference areas via SCUBA.

o Potential toxicant body burdens in key components of infaunal or sessile
components of the benthic communities.

o Bio-accumulation studies of selected food chain organisms.

Monitoring programs for each disposal site should be standarized and
coordinated in terms of sampling dates, data acquisition, and data reduction proce-
dures. With the exception of disposal area bathymetry, physically, chemically, and
biologically conservative parameters should be sampled at least twice & year, in early
summer and in late fall (NERBC, 1979).



It is also recommended that animal-sediment interactions and bio-
accumulation/biomagnification studies be conducted for existing harbors en-
vironments in order to provide an understanding of the transfer mechanisms
that are presently operative for known levels of contamination. Such in-
formation would be of assistance in evaluating the bioassay and bioaccumu-
lation test results, since it would provide indications of the long-term
intergrated effects of exposure of specific contaminated sediment on various
trophic Tevels 1In the aquatic food chain.

The above listed recommendations should be implemented in addition
to the existing monitoring and mitigation measures currently being used.
These include:

0 The intensive site monitoring activities of the DAMOS Program.

) The scheduling of dredging activities to avoid spawning
periods of fish and shellfish native to the particular area.

0 The continued testing of dredged material under the 404 (b)
(1} guidelines as well as for in-house research work on
material behavior.



VI. RELATIONSHIP BETWEEN SHORT-TERM USE OF THE ENVIRONMENT AND
THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

A detailed assessment of the short-term use of the aquatie environment for
the disposal of dredged material compared to the maintenance and enhancement of
long-term productivity would depend on the individual projeet and the selected
disposal site. In general it is recognized that benthic habitats at disposal sites may be
initially displaced and recolonization communities may be characterized by lower
diversity. However, long-term productivity may not necessarily be compromised and
may in fact be enhanced. For example, the irregular mounding which characterizes
the cohesive disposal chunks and blocks at disposal sites such as at Eatons Neck offers
an attraction for lobster habitat. In addition, as discussed in Section V, Rhodes and
others (1978) have suggested that seasonal and yearly scheduling of disposal activities
can be managed to effect an increased level of productivity of recolonizing opportu-
nistic species.

Opportunity may also exist to increasing produetivity of some low diversity

sandy areas by disposing of clean dredged material with increased levels of fine
grained organic materials over such areas.
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VII. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
WHICH WOULD BE INVOLVED IF THE PROJECT WERE IMPLEMENTED

The following sections summarize the commitment of resources that would
be involved if the disposal sites recommended in this report became operational.

VII.A Energy Consumption

1t is estimated in Table LLD-8 that beginning in 1980 anywhere from 0.7 to
1.3 million cubie yards of dredged material will be disposed of annually in Long Island
Sound. The range in the amount of disposed material is due to materials from dredging
work in the New York Distriet. These materials are currently being disposed of in the
New York Bight, but they could conceivably be deposited in the recommended western
Long Island Sound site. The amount of petroleum consumed in hauling the material to
the sites will be primarily a function of the travel distance between the dredging
operation and the disposal site, which is in turn a function of the location of the
dredging projects in the Long Island Sound region relative to the recommended sites,

The use of the sites recommended in this report would not result in any
signifiecant increase in fuel consumption when compared to the current amounts, The
use of Site A would result in a decrease in the average haul for dredging projects in
western Connecticut. As an example, the current Stamford-New Haven dredging
project results in a 51 kilometer trip (one-way) from Stamford Harbor to the present
New Haven disposal area., In contrast, the distance to recommended disposal Site A
(located off Bridgeport) would be only 32 kilometers (one-way), (assuming the material
were suitable). This would result in a saving of approximately 1,200 liters of fuel per
disposal trip. The use of Site E (the western Long Island Sound site} would be limited
to acceptable material, but would also result in a fuel saving, as dredged material
from western Long Island Sound must now be barged to the New Haven disposal site.

The use of the sites recommended in this report would result in fuel
consumption levels similar to those that would occur under the Draft Interim Disposal
Plan. The use of Sites A and E would result in fuel savings when compared to the
Draft Interim Plan, which does not recommend the interim use of any western Long
Island Sound site. This fuel saving would be offset by the transporting of some of the
dredged materials coming from the Connecticut River to the New London site (G).

Future fuel consumption can be estimated by examining the projected
dredging amounts requiring open water disposal as indieated in Table ILD-8. This
estimate will be for work projeected to occur in the New England Division of the Corps
of Engineers. The spatial distribution of projects along the coast was based on
projections contained in the Reconnaissance Report, Dredged Material Containment In
Long Island Sound by the Energy Resources Company (1979). It is assumed that all
material from the Connecticut River Mouth and North Cove areas will be deposited at
the New London site (Site G). The unit transportation costs and fuel consumption
rates used previously served as the basis for this estimate.

It is therefore estimated that approximately 667,400 liters (4,200 barrels)
of fuel would be consumed annually in transporting the projected dredged material
requiring open water disposal to the sites recommended in this report. This
consumption would be significantly higher if dredged materials from New York
projects sources were transported to any of the recommended site. However, it is
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likely that this would result in a net decrease in regional fuel eonsumption as it would
to transporting dredged material to western Long Island sites would require signifi-
cantly less fuel than transporting dredged material to the New York Bight.

VIi.B Financial Commitments of the Federal Government

Between 1968 and 1977, the New England Division spent approximately
$6.1 million in 1979 dollars for federal maintenance and improvement dredging in
Connecticut requiring disposal in Long Island Sound. This yields an average unit cost
of $3.15/cubic yard, based on an average haul distance of 10 kilometers (one-way).
Using this average cost as a base, along with an average haul distance of 22.5
kilometers to the sites recommended in this report, the aversge annual Federal
dredging expenditure for work done by the New England Corps of Engineers would be
approximately $1.7 million. Disposal of dredged spoil from New York District projects
would mean at least an additional federal expenditure of $1.55 million annually. This
would be an additional expenditure of federal funds for disposal at sites recommended
in this report but it would not result in a net increase in total federal dredging
expenditures. The New York Distriet would likely spend more than this annually if
. they continued to dispose of dredged materials from their western Long Island Sound
projects at the New York Bight as opposed to using sites A or E. Using this average
cost as an indicator of the costs that would be incurred if disposal operations were to
use any or all of the seven recommended sites, the estimated annual average federal
expenditures for dredging requiring disposal in Long Island and Bloek Island Sounds
would be between $2.2 million (0.7 million cubie yards) to $4.1 million (1.3 million
cubic yards).

VII.C Manpower Commitments

The staffing requirements for the disposal phase of mechaniecal dredging
consist of eight persons on a tug and one tender on the barge, as well as one federal
inspector per disposal trip. Staffing requirements for dredges vary depending upon the
type (hydraulic vs. mechanical) and size of the dredge employed. Additional labor
would be needed for Corps supervision and the processing of permits.
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APPENDIX A

" ENVIRONMENTAL SUITABILITY ANALYSIS PROCEDURES

‘This appendix describes the data sources, mapping procedures and analysis
techniques used in -the derivation of the environmental suitability map. The first
‘major section discusses the source map production. Each source map is described in
terms of the data it contains and how those data were transformed into map data. In
some cases the source map represents a direct mapping of values found in the
literature such as source map S-9, Sediment Accumulation. In more complex cases
such as source map S-1, Benthic System (A), the source map is the combination of
several work maps which consider subelasses or ecomponents of the source map data.
Each source map deseription is followed by a table summarizing the references used in
its preparation. A brief discussion of the data quality and coverage is also provided.

The second rriajor section deseribes the development of the key derived
maps which are used as issues in the study. The rationale for the combination of maps
(source maps and derived maps) to produce the key derived maps is presented.

The third step in the procedure involves the use of the Delphi Technique
and its use in obtaining relative importance values for the issues in this study. This
approach is deseribed in Section II.B.3. These importance values are used to "weight"
the issue maps; that is, to determine the degree of importance of the various maps to
arrive at suitability rankings. An overlay procedure is used to combine the weighted
issue maps producing the Environmental Suitability Map.

A.1 Source Data Map Descriptions

A.1.1 Marine Ecosystem Input Factors and Criteria

The areas of concern with regard to environmental suitability for open
disposal of dredged material are related to the avoidance of impacts on the following
sensitive components (work maps) of the pelagie and benthie marine ecosystem:

Valuable Habitat
Unique Habitat
Valuable Species
. Unique Species
. Sensitive Species

A.1.1.1 Definitions

Valuable habitat are those loeations of occurrence of communities that are
most valuable in providing man with produets. These may include, but are not limited
to shellfish beds (oyster beds are especially productive systems); banks, shoals and
ledges (areas which affect fin fisheries); sand communities, particularly in Long Isiand
Sound which generally support communities of high speecies diversity (also swales on
the continental shelf); estuaries (areas of high community productivity which also
serve as nursery areas for major finfish fisheries); and migratory pathways.



Unique habitats are locations of occurrence of communities which in the
opinion of local biologists or those knowledgeable of the area that are considered
biologically unique to the region. This includes areas desighated for preservation (sueh
as parks which have been considered as non-contact zones} or primary biological use,
as well as those areas so designated by published opinions and conversations with
authorities of the area. This would include areas which provide espeecially good food
supphes, and unpoﬂuted water such as reefs, hard banks, and submarine canyons.

_ Valuable species are species that are 1mportar1t commereial and recrea-
tional species, Areas of high abundance of such species are mapped together with
their associated spawning grounds and nursery areas.

‘Unique species are considered threatened and endangered species. Areas
of occurrence or of preferred habitat of threatened and endangered species are -
mapped.

Sensitive species are species which may be particularly impacted by
dredged disposal operations. Considerations of the occurrence of the edge of range of .
a species within the study area for both pelagic and benthic systems as well as the
occurrence of sessile benthic species were mapped.

A.1.1.2 Benthic System Source Maps (A & Bj (S1 & S2)

The benthic system consists of the combined total of two source maps '
(A&B). The relative importance of the component work maps for A&B source maps is
as follows:

Map Importance Factor
Source Map A
- 1. 'Sensitive Species Work Map 2x
2. Valuable Habitat Work Map 2x
Source Map B '
3. Unique Habitat Work Map 1x
4. Valuable Species Work Map 3x
5. Unigue Species Work Map ‘ 1x

The valuable species input includes spawning and nursery areas of the
benthic system and has been considered three times as important as unique species and
unique habitat inputs due to the significance of potential impacts on these life stages
and on the subsequent short-term structure of the community of an area. In addition,
the use of a disposal area near productive shellfish beds could cause long-term
depletzon of stocks. Sensitive species and valuable habitat were given importance
factors of twice those of unique habitat and unique species. This reflects the potential
effects resulting from limitations on the edge of range of species and from disposal on
areas where benthic species lack motility to avoid disposal impaets and the signifi-
cance of potential loss of valuable species such as shellfish beds.



A.1.1.2.1 Valuable Benthic Habitat Work Map

The following benthic habitats are considered valuable:

‘.- ‘Shellfish and oyster beds

R Banks, ledges and shoals
i ‘Estuaries
. Long Island Sound sand communities

' Swales (In ridge and swale morphology on continental shelf)

Shellfish and oyster beds are productive systems., Banks, ledges and shoals are
generally areas of high produectivity which affeet fin fisheries. Sand communities,
particularly in Long Island Sound, generally support communities of high species
diversity. This is also true of the low swale areas on the continental shelf where the
rolling ridge and swale morphology is present. Estuaries are areas of high community
productivity and nursery areas for major finfish fisheries. Estuary influences were
mapped as the shallow near-shore arcas (less than 15 feet deep) within the Sound.

: Cmterla : Sensitivity Rating

Four or more of the above communities present
Two or three of the above communities present
One of the above communities present

None of the above communities present

GO On

Disturbance in any of these habitats can result in fluctuations in species
composition and abundance and could directly affeet their utilization by valuable fish
species and their importance to man as a resource. Areas of Long Island Sound where
sand is 90% or greater of the sediment were plotted as valuable habitat since it is
assumed the dredged material will be mud and the placement of mud on sand is more
likely to have short-term negative impaets than mud on mud.

A.1.1.2.2 Unique Benthie Habitat Work Map

Federal, State and local parks, areas of high speeies diversity and features
such as swales, reefs or canyons are considered unique benthic habitats.

. Sensitivity Sensitivity Sensitivity
Criteria Rating Rating Rating
Federal, State or local parks 8 - -
Within swsle, Within an
reef, or canyon Interim
Areas with species diversity heads Dump Site
Greater than 4.5 5 6 3
4.2 - 4.49 4 5 2
2.4-~4.19 3 4 1
1.5 - 2.39 2 3
Less than 1.5 1 2



For parks, a zone 1 km from shore was ineluded. Diversity indices were also used for
relating community health and stability. VIMS (1977) reported benthic species
diversity to increase from shore with highest diversity on the shelf break and upper
slope for the Mid-Atlantic area. Water depths here were 100-200 meters in the shelf
break and greater than 200 meters in the upper slope. From the VIMS results diversity
indices were extrapolated for 5 cross-shelf zones in the study area. They reported no
north/south variability in benthic diversity in the mid-Atlantic. One hundred and
forty-four (144) data points in the 5 depth zones were averaged for each zone and this
average used as the basis for diversity in each cross-shelf zone. Variability in each
zone also was used in determining the rating for each zone. A total! of 143 stations in
Long Islénd Sound taken by NMFS SHL were used to contour zones of diversity. These -
zones (three in Long Island Sound, high, moderate, low) were averaged to get the
rating for each of the zones. Swale areas on the shelf were given a +1 when obvious on
bathymetrie charts, since VIMS identified swales as areas which support communities
of high “diversity: The parameters governing species composition in swales are;
presence of silty sands (about 10% organie fines plus shelly material) and fairly
constant temperature. Holes and depressions were not inciuded sinee they do not show
these characteristics. Hard bank (reefs) and canyon heads were also considered here
since they serve as especially favorable habitat for many valuable species of fish and
shellfish. '

Interim dump sites in Long Island Sound received a -2 from the respective
diversity rating. These active sites are occasionally under stress and probably have
opportunistic ecommunities dominating. Dumping in such a pre-stressed area would
have much less of a detrimental impaet than it would in another area with a similar
diversity.. : '

A.1.1.2.3 Valuable Benthic Species Work Map

Areas of known spawning or seasonal distribution during spawning of the
major species were mapped. This included overall distribution of the sessile shellfish
as well as the general distribution of the lobster. These distributions were overlayed
and the number of species were plotted,

The followihg fish and shellfish were plotted and used in this site seleetion
process. Their use here was determined by their importance to the recreational and
commercial fisheries in the study area as well as the data availability for such a siting
study. -



Pelagic Benthie

White Hake Summer Flounder
‘Red Hake ' Yellowtail Flounder
Bluefish Winter Flounder
Mackerel Lobster

Butterfish - : Tilefish

Striped Bass : . American Plaice
Scup : Quahog ~ Ocean/Bay
Squid Scallop - Ocean/Bay
Atlantie Cod ' Surf Clam

Silver Hake Black Sea Bass
Menhaden Oysters

Alewife

Atlantic Herring

Weakfish

Dogfish

These species were also considered in the development of the Fisheries
Source Map. The criteria and rating for the valuable benthic species is as follows:

: Sensitivity Sensitivity
Criteria _ Rating Rating
L o (with nursery
Spawning grounds of demersal fish; and area of one or
locations of shellfish species more species)
7 or more species fotal 5 6
5 - 6 species 4 4
3 ~ 4 species 3 4
1 - 2 species 1 2

A.1.1.2.4 Unique Benthic Species Work Map

There is no occurrence of unique species in the form of threatened and
endangered species. Thus the suitability rating for the study area for this work map is
1.
A.1.1.2.5 Sensitive Benthic Species Work Map

The edge of range and motility of species were mapped as follows:

Sensitivity
Criteria , Rating
Presence of 4 or more sessile species 5
2 - 3 sessile species 4
1 sessile species or 4 valuable species near extremity of range 3
2 - 3 valuable species near extremity of range 2.
0 - 1 valuable species near extremity of range 1



A.1.1.2.6 Data Coverage and Sources

For many parameters, useful site-specific information was not available
for mapping. Therefore much of the mapping of the distribution of various species was
based on regional data which provided information on distribution by season, annual
distribution, north-south, east-west limits, depth salinity and temperature require-
ments ete. which was fairly useful .for describing typical distribution. It is however
realized that given different environmental concerns the species (isolated or in mass)
mapped may appear outside of the limits mapped. This regional type of data, some of
which was rather site specifie, was taken from TRIGOM (1974); Gusey (1977); Saila
(1973); BLM (1978, 1977 and 1976); NJDEP (1975); Olsen and Stevenson (1975);
Connecticut DEP (1977) and Sissenwine (1974),

Other data was extrapolated over areas where the extent of our knowledge
?f su;:h data was gllowed. This included data from VIMS (1977} and Radosh et al.,
1978).

" Rather site specific data was taken on species diversity within Long Island
Sound however due to the variability in replicate samples, sample size, ete., the data
was used cautiously as it applied to the ecosystem model. This data included McCall
(1977); MACFC (1974) as well as Damos data and Rhoads data at existing dump sites.

Mueh of the site specific data on loeations of important fishing areas
NERBC (1975); McHugh (1977); NAVFAC (1976); Freeman and Walford (1974) and
Connecticut DEP (1877) fishing areas were considered fairly accurate as data sources,
for that purpose.

GUSEY, 1977

TRIGOM, 1974

Saila, 1973

Radosh et al., 1978

Bureau of Land Management, 1978, 1979
NERBC, 1975 February

NJDEP, 1975

Ropes and Chang, 1977 (NOAA/NMFS)
QOlson and Stevenson, 1975 -

Conn DEP, 1977

Wise, 1975

Sissenwine, 1974

Freeman & Walford, 1974

Virginia Institute of Marine Science, 1974
MeCall, 1977

Richards, 1963

Serafy, Hartyband, and Bowen, 1977
NAVFAC, 1976

Valenti and Peters, 1977

Frany, 1976

Williams, 1976

NERBC, 1975

MACFC, 1974 (NOAA, NMFS, SHC)
Short~-Nose Sturgeon Recovery Team, 1877
Rhoads, 1972; 1973a; 1973b, 1973d; 1973e; 19744a; b; o
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Rhoads, Aller, and Goldhaber, 1975
McHugh, 1877

McHugh and Ginter, 1978

William, Davis, and Wennemer, 1977
Carey, 1967

TRIGOM, 1976

Clark

Grassle et al., 1975

Haedrick, Rowe, and Pollonie, 1975
Uzmann et al., 1977

Wigley, Theroux, and Murray, 1975
Haefner and Musick, 1974

BLM, 1976, 1877

A.1,1.3 Pelagic System Source Map (S3)

The relative importance of the component work maps which comprise the
pelagic system source map are as follows:

Map Importance Factor
1. Valuable Species Work Map ' kX
2. Unique Species Work Map 2x
3. Sensitive Species Work Map 1x
4, Valuable Habitat Work Map 1x
5. Unique Habitat Work Map 1x

A.1.1.3.1 Valuable Pelagic Habitat Work Map

No specific valuable pelagic habitats oceur in the study area. Constricted
migratory pathways were evaluated as a possible pelagic valuable habitat. However,
constrictions of migration within the region are too wide to represent realistic
constrictions, considering the size of possible disposal plumes. Thus, the study area
was rated 1 for this work map.

A.1.1.3.2 Unique Pelagic Habitat Work Map

No unique habitats were identified for the pelagie system. Thus the area
was rated 1 for this work map.

A.1.1.3.3 Valuable Pelagie Species Work Map

Spawning grounds of valuable species were rated as follows:



'Sensitivity Sensitivity
Criteria Rating Rating
(With nursery

area of one or
more species)

Spawning grounds for 6 or more valuable species

5 8
4 - 5 species 4 5
2 - 3 species 3 4
1 specie 2 3
none 1 2

A.1.1.3.4 Unique Pelagic Species Work Map

The occurrence of threatened and endangered mammals, turtles and the
"shortnose sturgeon was mapped as follows:

Criteria Sensitivity Rating
Number of threatened and endangered species

5 species 3

one to 5 species 2

none 1

A.1.1.3.5 Sensitive Pelagic Species Work Map

The sensitivity of the edge of range of pelagic species was mapped as
follows:

. Criteria Sensitivity Rating
Number of species near extremity of range

7 - 14 species 3
3 - 6 species 2
0 - 2 species 1
A.1.1.3.8 References.
References used for Map 53 are listed in Section A.1.1.2.6.

A.1.2 Water Quality Source Map {(84)

The critical parameters affecting the assimilative capacity of a potential
disposal site include:

1)  dissolved oxygen concentrations

2)  nutrient conecentrations

3)  turbidity - suspended sediment and particulate concentrations
4) municipal and industrial wastewater loading

5)  microbial status



The microbial status is largely a funetion of the contaminant (especially
municipal wastewater) loading. Therefore, it is believed that a contaminant loading
map would eontain the necessary ratings which would encompass microbial status. The
work map development includes, therefore, only the first four data categories.

Data used in the work maps are representative of eonditions during periods
of maxium stress, namely July-September for nutrients and dissolved oxygen and
November-June for suspended sediment coneentrations.

Work maps and their criteria include:

1) Dissolved oxygen - summer season, near bottom dissolved oxygen expressed
as a percent of saturation.

Criteria Sensitivity Value
More than 80% 1
709% ~ 80% 2
60% - 70% 3
Less than 60% 4

2). Nutrient concentrations - combined effects of summer season phosphorus,
N O3~N, NOZ—-N, N H3-N nutrients expressed in micrograms/liter.

Sensitivity
Nutrient Criteria Rating
(in mierograms per liter

Soluble Phosphorus less than 0.2
0.2 - 0.4
0.4-1.0

greater than 1.0

o X

N03-N _ less than 1.0
‘ 1,0 -5.0
5.0 - 10,0
greater than 10.0

e G B

N02-N - less than 0.05
0.05 - 0.1
0.1 -0.3
greater than 0.3

W 2 b

NH3-N less than 1.0
1.0 - 5.0
5.0 ~ 20.0
greater than 20.0

sk OO DD =

A total nutrient level map was prepared from consideration of the four
nutrient maps described above. The values assigned to this map are based
on the sum of the values from each of the component maps as shown below.



Total Nutrients

- Sensitivity
Criteria Rating
Less than 6 1
6-10 . 2
10 -14 3
More than 14 4

3)  Suspended Particulate Concentrations

SR Sensitivity
Criteria Rating.
(in micrograms/liter}
Less than 250 1
250 - 1000 2
1000 - 10,000 3
More than 10,000 4

4)  Municipal and industrial waste loading-areas effected by municipal and
industrial waste discharges expressed in dlscharge quantities of million
galions per day (MGD).

Sensitivity
Criteria : Rating
{in MGD)
No contaminant loading 0
Less than 50 1
50 - 200 , 2
200 - 500 3
More than 500 4

The water quality source map is derived from a combination of the four

water quality work maps. The importance factors used to weight the maps relative to

each other are:

Work Map

Dissolved Oxygen
Total Nutrients

Contaminant Loading
Suspended Sediment .

Importance Factor

The values for the water quality source map show the relative degree of
water quality deterioration (high values represent poor water guality). These values

are:
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L - Sensitivity
Criteria , ' Rating

Water Quality Total Rating Of:

10 -12 : 1
13-15 2
16 - 18 3
19-21 4
22 - 24 5
.25 - 27 6

- 28-30 7
. 31-33 8
34-36 9
More than 37 10

Data Coverage and Sources

" Inputs to the water quality.source map include:

1)  Dissolved oxygen level
-2} Nutrients

3} . Contaminant loading

4)  Suspended matter

Dissolved Oxygen Level

In the Long Island Sound ares, data on near-bottom dissolved oxygen levels.
are available at some 28 locations (August, 1971 Cruise). In general, data coverage in
this area is good.

On the continental shelf region, good data coverage on dissolved oxygen
levels is available from MESA, New York Bight Hydrographic study (NOAA, 1977).

In Block Island Sound coverage is lacking. Extrapolations are made from
data inside Long Island Sound and on the continental shelf side to cover this area.

Nutrients

This work map combines the inputs from form nutrient components NH3,
NOZ’ NO3 and P.

There is food data coverage from the MESA, New York Bight Hydrographic
Study on the continental shelf area of New York Bight (NOAA, 1877).

In Long Island Sound, Hardy's 1971 study on Movement and Quality of Long
Island Sound Waters and Environmental Baselines in Long Island Sound from the Midg-
Atlantic Coastal Fisheries Center Ecosystem Investigation (NOAA, 1974), together
with Bowman's (1977) study on The Nutrient Distribution and Transport Along An East-
West Transect Extending From Western Long Island to the Race, provide good data
eoverage in Long Island Sound.
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In Block Island Sound limited data are available from a study on The
Estaurine and Coastal Oceanography. of Bloek Island and Adjacent New York Coastal
Waters conducted by the New York Oceanographie Study Laboratory in 1974. Infer-
ence is made for mapping purposes from limited data available in this area and those
inside Long Island Sound and on the continental shelf region.

Contaminant Loading

This component considers the contaminant loadings from industrial and
municipal sources into coastal waters. The extent of influence from these loadings is
estimated by the extent of tidal excursion. Generally, good data coverage is available
from information provided by the EPA water quality plans and NCAA study on
Contaminant Input to the New York Bight (NOAA, 1976).

Suspended Matter

Site-specific data on suspended matter levels are generally lacking.
Bohlen's 1974 investigation on suspended matter concentrations in Eastern Long Island
Sound is restricted to an area extending from Connecticut River to Fishers Island,
Other information available include the Riley (1959) study on suspended matter in
Central Long Island Sound, and general description on the suspended matter level by
Shen and Riley (1959). Interpolation has been made from these available data on the
spatial variations of suspended matter in the study area.

Conn DEP, 1976
Bohlen, 1974
Hardy, 1972
‘Alexander and Alexander, 1977
O'Connor, Thomann, and Salas, 1977
. NOAA, 1974
. NYOSL, 1974
Mueller and Anderson, 1978
USEPA, States of Connecticut and New York, 1975
State of Rhode Island, 1972
Bowman, 1977
Bowman and Weyl, 1972
Riley, 1959
NOAA, 1976
ASCE, 1975
Manheim, Meade, and Bond, 1870
NOAA, 1977
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A.1.3 Water Column Stratification Source Map (8-5)

This source map depicts the intensity and characteristics of water eolumn
stratification. Stratification intensity varies seasonally and it is strongest in summer
season. It is important since a stratified water column tends to affect the current
regime and water quality assimilative eapacity.

The inte'nsity‘of vertical water column stratification is measured by the
steepness of the summer season density gradient, Ac T/ M where,
AdT = change of density ¢ T in the vertical direction
S = (p~-1)x 103,' - Density in gm/cm3
for Ach/M £0.05 weak stratification
<0.05< Ag T/M < 0.09 mild stratification
Ao /M > 0.1 strong stratification

Characteristics of water ceolumn stratification describe the following,
stratification phenomena:

o] Near-surface, mid or near-bottom stratification.
0 Permanent near-bottom shelf cold pool.
0 Shelf/slope water mass front

Cbmbining the intensity and characteristics, the following criteria of
stratification characteristies are derived:

Criteria ' Sensitivity Rating

Weak stratifieation (entire water eolumn})
Mild stratification (entire water eolumn)
Strong stratification at near-bottom layer
Strong stratification at mid-depth layer
Strong stratification at near-surface layer
Shelf/slope water front
Strong stratification (entire column)
Strong surface layer stratification

with bottom (eold pool) 8

~] O O i WO O =

As observed from the above, the numerical values assigned tend to increase with
increasing degrees of stratification and increasing adverse effects on water eolumn
assimilative capacity towards the upper surface layer. However, categories 7 and 8
both deseribe strong stratifieation throughout the water column and rating 8 implies
more unfavorable conditions in water column assimilation capacity at near-bottom
water.
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Data Coverage and Sources

In the mid-to~deep water depths from Western Long Island Sound to the
Race, vertical density profiles are available at some 16 loeations (April 1971, cruise
data) and at locations (August 1971, cruise data} along an east-west transect in water
depths ranging generally from 15 to 30 meters or deeper. Data are also available at
two north-south transects in Central Long Island Sound. Gordon and Pilbeam {(1975)
discussed the salinity gradient and mixing in the Central Long Island Sound. Salinity
data are available on a north-south transect and an east-west transeet in this area in
general. There is good data coverage for assessing water column stratification
conditions in water depths deeper than 15 meters from Western Long Island Sound to
the Race. More data points are available in Central Long Island Sound region
covering near-shore areas with water depths of approximately 9 to 10 meters.

In shallow coastal water depths less than 10 meters, stratification eondi-
tions are inferred from the discussion of Gordon, Pilbeam (1975) and Gordon and
Bokuniewicz (1977) on mixing conditions and salinity gradient in near-shore areas of
Long Island Sound.

Genef-ally, the data coverage for these shallow regions is poor. However,
Gordon and Pilbeam have studied the salinity gradient along a north-south transect in
Central Long Island Sound.

In the region east of the Race extending southward towards the eastern
zone of Long Island, stratification conditions are inferred from the persistent two-
layer estuarine circulation pattern and the conditions in the offshore New York Bight
area,

Generally, in Block Island Sound, data coverage is lacking. Stratification
conditions are inferred from those conditions in the Eastern Long Island and in the
offshore New York Bight Area. Cruise data from such mvestlgat:ons as Scott, Csanady
(1975), Ketchum, Corwin (1957), ICNAF Cruise (1967) give good coverage of salinity
conditions in the offshore New York Bight Area.

TRIGOM, 1974

Hardy, 1972

Bowman and Weyl, 1972

Gordon, Amos, and Gerard, 1974
Ketehum and Corwin, 1965
Gordon and Pilbeam, 1975

Scott and Csanady; 1976
Bowman and Wunderlich, 1977

A.1.4 Dynamic Characteristics Source Map (S6)

Dynamic characteristics measure the strength of the current regime in the
vertical water column and therefore, it is a measure of flushing capacity. It i5s noted
that the current regime in Long Island Sound is largely tidal-driven with modifications
due to winds and fresh water discharge resulting in an "estuarine two layer circula-
tion".
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On the shelf side south of Long Island, meteorological forcing mecha-
nisms become more important. A general geostrophically-driven SW surface mean
flow is observed over most parts of the continental shelf water with current magni-
tudes increasing to approximately 10 to 13 em/sec towards deeper water near the 100
meter contour. Towards the shore, currents are observed to fluctuate with tidal fre-
quency implying stronger tidal effects on the current regime as the shoreline
is approached.

Hence, flushing strength is mainly tidal-driven inside Long Island Sound and
geostrophic meteorological-driven (mean drift) on the shelf side with a transition zone
from mean drift to tidal-driven in nearshore areas outside of the Sound.

The dynamic characteristics of an area are measured by the intensity of
predominant current regime. Inside Long Island Sound, the average tidal speed, that is
the root-mean-square speed which gives the magnitude of kinetic energy over one tidal
eycle, is used. On the shelf side, mean current velocity is employed. It should be
made clear that surface layer current velocities are considered in this issue as we are
interested in the effects of surface currents, coupled by water column stratification
on flushing and water column waste assimilative capacity. The following criteria are
used to describe the ranking in the dynamie characteristies source map:

Criteria Sensitivity Rating
(current magnitude in em/sec)

less than 10 1
10 - 20 2
20-30 3
30 -40 4
40 ~ 50 5
50 - 60 6
60 ~70 7
70 ~ 80 8
80 -90 9
greater than 90 10

Data Coverage and Sources

The dominant current regime in Long Island Sound and Bloek Island Sound
is largely tidally-driven superimposed by modifications due to winds and fresh
water discharge.

~~ The R.M.S. (root-mean-square) tidal speed is used in mapping. This
measures the intensity of the kinetic energy over one tidal eyele. Input to the
physical term, (r.m.s.) tidal speed is the surface tidal current data available from tidal
current chart of Long Island Sound and Block Island Sound (National Oceanic Survey).
Good data coverage exists in Long Island Sound. For areas east of Block Island in
Block Island Sound, the dynamiec characteristies are inferred from the data near Block
Island, There is good data coverage for several areas covering the candidate site in
Long Island Sound.
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“On the continental shelf, dynamic characteristics are inferred from the
dominant geostrophically-driven currents. Mean current data are used. Tidal
influence becomes more important approaching the southern coast of Long Island.
Beardsley, Boicourt and Hansen {(1976), and Beardsley and Butman (1974) discussed
the circulation patterns on the continental shelf of the New York Bight. Scott and
Csanady (1976) studied the nearshore currents off Long Island. The results of their
studies were used in the data mapping.

USEPA, Region I, 1978

Bradley, Boicourt, and Hansen, 1976
Beardsley end Butman, 1974

NOAA, 1977

Scott and Csanady, 1976

Riley, 1952

A.1.5 Bathymetry (S7)

This source map also serves as the study area base map. Bathymetric
contours are taken off the NOAA Bathymetrie Charts. Actual water depths are stored
in the computer without value assignment.

Data Coverage and Sources

Published NOAA maps:

Long Island Sound

Block Island Sound

Continental Shelf

Continental Shelf Slope off Long Isiland

A.1.6 Bottom Energy Source Map (S8)

This source map measures the potential for resuspension of bottom mater-
ials due to the following forcing mechanisms: - : '

1. Bottom Tidal Veloeity

2. Bottom Wind-Drive Current

3. Bottom Wave-Induced Orbital Velocity
4.  Breaking and Shoaling Internal Waves

All of the above mechanisms are important for bottom material resuspen-
sion. Tidal veloeity fluetuates periodically and it has the highest frequency due to its
daily nature. Wind-driven currents will be considered as a less frequent forcing
mechanism than tidal action because of lower frequency of occurrence of major events
and because it takes a certain time for a surface wind stress to transfer its momentum
to the bottom water. A sufficiently large surface wind stress is required which may
not oceur every day. Bottom wave-induced orbital velocity resulting from surface
gravity waves driven by a surface stress over a sufficiently long duration is considered
less frequent and hence a superimposing resuspension foreing agent to more frequent
tidal and wind~-driven effects. Fetch-limited wave generation inside Long Island Sound
and deep waters on the continental shelf are expected to result in low bottom orbital
wave velocity. The breaking and shoaling internal waves occur near 35 m to 50 m
contours. Internal waves are generated near the shelf break in summer stratified
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water. Hence, its frequency of occurrence is the lowest and it is therefore considered
as a superimposing mechanism on the more frequent wave action. The method of
measuring resuspension capacity due to the above mechanisms are summarized below.

A.1.6.1 Bottom Tidal Veloeity Work Map

Near bottom peak tidal veloecity is estimated from generalized vertical
veloeity profiles and the tidal velocity recorded by current meters at certain distances
above the bottom. It is assumed that this peak tidal veloeity will reflect the strength
of the bottom -tidal velocity over a certain portion of time within the tidal eyecle.
From published sources of investigations of veloeity for initiating movements of
bottom material, it was found that this bottom velocity varies as the organic content
which affects the cohesiveness of the material. Probability of resuspension increase
with increasing rating. The following ranking scheme was used:

Criteria Sensitivity Rating

(em/sec)

less than 10
10 - 20
20 -40
40 - 60
60 - 80 .
. greater than 80

G Uk QO BO

A.1.6.2 Wind-Driven Bottom Current Work Maps

Monthly mean scalar wind speed over the continental shelf is employed. In
general, wind velocity varies from 10 knots to 18 é-mots. A scheme is developed to
rank the wind stress which is proportional to (speed)” for each month.

Sensitivity
Criteria Rating
{wind speed)

10 - 12 knots 1

12 - 14 knots 2

14 - 16 knots 3
©16 - 18 knots 4

greater than 18 knots 5

For each month, the study area is ranked and & yearly average is computed
by the following:

12

Yearly Average = 5 Rank x (# of months)
1

12
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A scheme is then set up to measure the combined effects of water depth and yearly
average wind stress. It is noted that the bottom wind-driven currents are not actually
estimated. Therefore, from the ranking scheme, a higher rank implies a higher
probability of generating a significant wind-driven bottom current for resuspension of
bottom material.

Wind-Driven Bottom Current Work Map Values

Yearly Avg. Rank less 1.2 1.5 2.0 greater
than to to to than

Depth in fathoms 1.2 1.5 2.0 2.5 2.5

Greater than or

Equal to 100 0 0 0 1 1

- 50 ~100 1 1 2 2 3

25 - 50 2 2 3 4 5

10 - 25 3 4 5 6 7
5 6 7 8 8

Less than 10
A.1.6.3 Wave Orbital Velocity Work Map

Wave action is treated in the similar manner as the wind stress effect. The
yearly average frequency of occurrence of waves greater than 3.5 meters (which
represents a wave with typical wave period of about 9 sees within the areas used). A
ranking scheme is employed for frequency ranges of waves exceeding 3.5 meters.

Criteria Sengitivity Rating
(% waves greater than 3.5 meters) -

0-4%

5~ 9%

10 - 15%

greater than 15%

N

12

Yearly Average = 5 Rank x (# of months)
1

12

The bottom orbital velocity is then estimated for this wave and the following ranking
scheme is developed.
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Bottom Wave Orbital Velocity Work Map Values

Bottom

Velocity Less ‘ Greater
(Yearly than 10 - 10-20 20-30 30-45 than 45
Average) cm/sec em/sec cm/sec cm/sec em/sec
1.0 - 1.25 0 1 3 5 6

1.25 - 1.50 1 2 4 5 7

1,5 -2.25 2 3 5 6 8

2.25 - 2.75 3 4 6 7 9
Greater

than 2.75 4 5 7 8 10

Fetch-limitations in Long Island Sound necessitate an effective feteh wave generation
calculation. Wave heights and subsequent bottom orbital velocities were estimated
using this method,

The breaking and shoaling internal waves can be an important contributing
resuspensmn mechanism in water from 35 m to 50 m in depth.

Tidal resuspension potential is developed by superimposing effects of wind
stress and wave action. Henee, bottom energy of an area increases with increasing
potential of tidal resuspension. Wind~driven currents which are more predominant in
shallow water, are then superimposed on tidal potential. Finally, wave orbital veloeity
induced by a surface wave of 3.5 meters as well as breaking and shoaling internal
waves are then superimposed.

The values from each of the three work maps, bottom tidal veloeity, wind-
driven bottom currents and wave orbital velocity, are ecombined into low (L), medium
(M) and high (H) groups as shown in the table below to arrive at the sensitivity values
for the bottom energy source map.

A-19



Bottom Energy Work Map Combination

Wind Waves and
Tidal Driven Internal Sensitivity
Currents Currents Waves Value

H (5,6} H (5,6) H (5,6) 10
M (3,4)
L (0,1,2)

M (3,4) H (5,6) 9
M (3,4)
L (0,1,2)

L (0,1,2) H (5,6) 8

M(3,4)  H(5,6) H (5,6) 7
M (3,4)
L (0,1,2)

L (1,2) H (5,6)

M (3,4)

L(0,1,2)}

Data Coverage and Sources

1)
2)

4)

Inputs to this source map include:

Near Bottom Tidal Veloeity

Near Bottom Wind-Driven Currents

Near Bottom Wave-Induced Orbital Velocity
Breaking and Shoaling Internal Waves
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Near Bottom Tidal Veloeity

. This data is presented from generalized vertical tidal velocity profiles and
the tidal velocity recorded by current meters at a certain distanee above the bottom.
Vertical veloeity profiles are available at locations in Central Long Island Sound and
Eastern Long Island Sound from studies by Bokuniewicz and Gordon (1977) near the
disposal gites at Eatons Neck and New Haven. In Eastern Long Island Sound, Riley
(1953) studied the vertical tidal velocity profile at a site located in a water depth of
approximately 35 meters. Velocity profile data are also available at the Cornfield
Shoals Disposal Site in Eastern Long Island Sound. Tidal veloeity data covering the
entire Long Island Sound and Block Island Sound are available from the tidal current
charts of this area published by National Oceanie Survey.

At offshore areas on the continental shelf, Butman and Noble {1976) and
Butman, Noble and Folger (1977) have studied the near-bottom currents and the
associated bottom sediment mobility in the offshore New York Bight Area. Scott and
Csanady (1975) studied the current regime near the southern coast of Long Island.
Their findings and discussions were used for interpretation of the near-bottom tidal
behavior in this area. - The strength of the tidal veloeity on the continental shelf is
generally weaker than that inside Long Island Sound.

‘Near Bottom WindFInduced Currents

This measures the combined effect of surface wind stress, which is related
to the surface wind speed and the water depth on reresuspension of bottom materials.

Good coverage on surface wind speed is available for the offshore New
York Bight area from the MESA, New York Bight Hydrographic study (NOAA, 1977).
The water depths are readily available from bathymetrie maps.

Long Island Sound and Block Island Sound data on over-water wind speed
are not readily available. However, wind speed data are available for some coastal
locations. The effect of wind-induced currents is therefore interpretated from these
wind speeds, with considerations of land effects of Connecticut and Long Island. At
Bloek Island Sound, interpretation has been made from data available in the overlap-
ping region of Bloek Island Sound and the New York Bight.

Near-Bottom Wave-Indueced Orbital Veloeity

‘This measures the effect of wave-induced orbital veloeity on bottom re-
suspension. Data on near-bottom wave-induced veloeities in the study area are not
available. Interpretation of the estimated near bottom wave orbital veloecity has been
made in the mapping process.

Good data coverage for frequency of surface wave height more than or
equal to 3.5 meter is available from the MESA, New York Bight study (NOAA, 1977).
The bottom wave-induced orbital veloeity of this wave is estimated. The combined
effect of the frequency of exceedance of this wave height and its associated
magnitude of the near-bottom wave veloeity is used for interpretation of their impacts
on bottom-resuspension for the mapping procedure.
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Long Island Sound and Block Island Sound is sheltered by Long Island on the
south and the Mainland on the north. Wave-~induced velocity is estimated from the
seasonal maximum wind velocities over this area considering limitations on fetch
distance, friction of the land mass, and the effects of water depths. The estimated
wave~-induced velocity is then used for the mapping procedures. The breaking and
shoaling internal waves are considered to be important re-suspension mechanism in
water depths from 35 to 50 meters on the continental shelf.

NOAA, 1977

Bokuniewicz et al., 1977

Butman and Noble, 1978

Butman, Noble, and Folger, 1977

Bokuniewiez and Gordon, 1977

Camos, 1978

Lettali, Brower, and Quayle, 1976
Leendertse and Liu, 1971

A.1.7 Sediment Accumulation Source Map (S-9)

TEis source map depiets the net rate of sediment accumulation in terms of
grams/meter”/year over the study area.” The map is used in conjunction with the
bottom energy source map (S-8) for the evaluation of the containment capabilities of
the potential sites. The map is classified as follows:

' Criteria Value
Average rafe of iediment accumulation
(g/m®/yr) ‘

0

200

400

600

800 |

1,000 1

SOk NO

Data Coverage and Sources

Bokuniewicz and Gordon, 1977 studied the effeets of storms on the
stability and fate of dredged materials in subaqueous disposal sites. They rated the
silt accumulation covering most parts of Long Island Sound from Eatons Neck to the
eastern end of the Sound. Data is not available for the Western Long Island Sound
Area, For the Block Island Sound, interpretation from available date inside Long
Island Sound has been made for in mapping. Several references such as Emery and
Uchupi (1972) indicate that sediment accumulations on the continental shelf are nil
because of the sediment trapping efficieney of Long Island Sound.

Bokuniewiez and Gordon, 197 7
Emery and Uchupi, 1972

2
1
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A.1.8 Fisheries and Shellfisheries (Species Distributions) (S-10)

The distribution of the most common commereial and recreational fish
species were plotted throughout the study area. A total of 14 and 8 species were used
for the pelagie and benthic realms respectively. The ratings for the number of species
are as follows:

Benthie Work Map

Criteria Sensitivity Rating
No. Species Present:
7-8 5
5~6 4
4 3
2-3 2
1 1

Pelagic Work Map

Criteria Sensitivity Rating
No. Species Present:

13 - 14
9-12
6-8
3-5
1-2

Ll VLR

Benthic species were rated more sensitive due to their bottom habitats and
cateh technigues.

The ratings of the benthic and pelagic species distribution was summed
equally to give the species distribution sourece map.

Data Coverage and Sources

‘See Section A.1.1.2.6.

A.1.8 Fisheries and Shelifisheries (Fishing Grounds) (8-11)

This map was developed by utilizing cateh data summarized by the
International Commission for the Northwest Atlantic Fisheries (ICNAF) and other
fishing data in the project area. The ICNAF has two zones which are partly located in
the study area. Zone 6A is somewhat west of 5ZW both offshore New Jersey and both
having similar depths. The ICNAF compiles catches of food finfish, industrial and
semi-industrial species.

Most (85%) of the 5ZW landings were from pelagic species (Atlantic
herring, Atlantic squid and hakes) whereas half the landings in 6A were shellfish and
demersal finfish., Benthic landings in zone 8A exceeded these in 5ZW by nearly 4 to 1.
Zone 5ZW was considered twice as sensitive as zone 6A.
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_ Zones 6A and 5ZW therefore were given a 2 and 1, respectively to
equivocate the ICNAF data with other inshore data. This other data consisted of:

1)  zones of heavy and moderate trawling;

2)  species specifie fisheries within Long Island Sound;

3)  lobstering areas (Long Island Sound);

4)  shellfish beds; and

5) fishing banks, ledges and shoals (areas which usually support favorable
densities of recreationally and commereially important fish).

The criteria and rating are as follows:

Sensitivity
Criteria Rating

Shellfish abundance very high and

1 or 2 other shellfish abundant 5
Shellfish abundance very high or 3 abundant species 4
Shelifish abundanee high or 2 species abundant 3
Shellfish abundance high or 1 specie 2
Other 1

The following were summed for other areas as follows:

Lobster fishery (Long Island Sound and

Bloek Island Sound only) 2
Shelifish beds (each species) 2
Fishing banks, ledges, shoals 2

Flounder fishery, other trawl fishery,

pound net fishery (each) 2
Scup, Menhaden and Connecticut River,

shad and alewife fishery (each) 1
Heavily trawled areas 2
Moderately trawled areas 1

The heavily trawled and moderately trawled areas were considered to be
equivalent to zones 6A and 5ZW respectively and gave a base to the map. To this base
the other criteria were used and added as the base to arrive at numerical ratings for
the Fishing Grounds source map. Known areas typical of heavy catches were
considered and plotted as "very high sbundance". "Abundant species" was used as an
indication of a typical cateh slightly greater than commercially feasible. These
catehes varied by species. This overlying of different species along with the cateh and
trawl activity data as well as the map on species distribution identified zones of great
or potentially great usage as a fishery.

Data Coverage and Sources

See Section A.1.1.2.6.
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A.1.10 Resources and Uses (S~12, §-13, 8-14)

The resources and used source map consists of three maps which cover
point, linear and area data types. The criteria for classifying data in this source map
series are listed below.

Criteria Sensitivity Rating

Areas representing dangers to dumping 9
Obstructions

Shipwrecks in shallow water
Shoals, reefs and roeks
Unexploded objects or ordinance
Explosive dumping areas
Military exercise areas (anti-
submarine warfare tactics and
surface gunnery - Zone 5)

Sensitive Shoreline Use : 8

Beaches

Federal & State Recreation areas
Proposed heritage areas

Major recreational ports

Vistas

Marina facilities

Open space areas

Uses subject to damage as a result of dumping 8

Submarine eables
Pipelines

Cultural Resources Subject to Burial/Damage 7

Areas of archaeological value
Shipwreeks

Surface Uses Subject to High Level of Interference 7

Major fishing ports

‘Major ecommercial ports

Converging or restrieted navigational areas
Precautionary areas {(navigational)
Offshore navigational lanes

Restricted anchorages

Use areas Subject to High Level of Disruption 7

Shallow navigational channels
Boating and sport fishing areas
Conservation areas

Fishing pier areas

Fish trap areas

Fishing structures

Scientifie research areas



Surface Uses Subjeet to Moderate Levels of Interference 6

Military use (individual steaming exercise

areas~-Zone 1)

‘Military use (general air and surface operations
plus ASW Training - Zone 2)

Military use (submarine and ASW - Zone 3)

Military use (ASW Tactics - Zone 4)

Military use (General operations - Zone 6)

Outer continental shelf lease areas

Ferry routes

Shoreline Not Otherwise Classified 4

Mineral Resources Subject to Burial 3

Sand resource areas

Non-coded Areas 0
All other areas not otherwise classified above

DERIVED MAP DESCRIPTIONS

This section describes the development of the key derived maps used as
issues in this study. The key derived maps are:

Ecological Sensitivity D-2

Potential for Water Quality Detericration D-3
Potential for Spreading of Deposited Materials D-5
Fisheries Sensitivity D-7

Coastal Area Sensitivity D-8

Resources and Uses Sensitivity D-9

Monitoring and Surveillance Sensitivity D-10

COC O COQO

The development of each of these derived maps is traced through the Data
Structure Diagram. Rationale for combination of the maps is also provided.

ECOLOGICAL SENSITIVITY D-2

The development of this map which includes the following source and
derived maps: _ -

Benthie System (A) 8-1
Benthic System (B) S~2
Pelagic System 5-3

Ecological System D-1

C 000
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This derived map represents conservative estimate of the local impaet of
disposal of dredged material at any given unit of the map., Historically, the Food and
Drug Administration has moved to close fisheries within a 11 kilometer (6 nautical
mile) radius of dump sites when monitoring begins to show contamination of local
species. Influence halos around existing dump site areas in the form of elevated total
organic carbon levels are evident in this order of magnitude (11 km radius). Trace
element concentrations around the New York Bight Sewage sludge dump site extended
out to comparable distances from deposition areas. A radius of 11 kilometers was used
in this study as a conservative impact radius for the ecological system and fisheries
analyses.

The map is developed through operations on the ecological system mep D-1
which is a representation of relative importance of the biological community through-
out the study area. The operation consists of summing the values on map D-1 within a
11 kilometer radius of the grid unit being evaluated. This provides a numerical
measure of the biological community both at and in the vicinity of the disposal site,
which would be potentially impacted by disposal operations.

As indicated, map D-1 is a representation of the biological community
importance. This map combines the benthie realm (S-1, $-2) source maps with the
pelagic realm source map (S~3). The maps are combined with a direct weighted
overlay procedure. The benthie maps receive a higher relative weight because this
realm is more subject to long term effects of spoil deposition. The overlay weightings
used provide a 3:1 ratio of importance in favor of the benthic species.

Potential for Water Quality Deterioration Derived Map (D-3)

The development of this map which includes the following source maps:

1}  Water Quality (S-4)

2} Water Column Stratifieation (S-5)
3) Dynamie Characteristics (S-6)
4)  Bathymetry (S-7)

Bathymetry and dynamic characteristics are analyzed together to obtain a
representation of potentially available flushing volumes. These flushing volume
classes are then modified through consideration of stratification with its limiting
influences on mixing and eirculation. A final modification to the flushing volume
classes is applied through consideration of existing water quality conditions. The
assimilative capacity of a water mass is a function of its existing contaminant loading;
the higher the existing loading, the lower is the ecapacity to assimilate additional
contaminants.

Potential for Spread of Deposited Dredged Materials, Derived Map (D-5)

This map evaluates the containment capability of the potential disposal
sites. 'The analysis includes the following input data:

1)  Dynamic Characteristies (8-6)
2)  Bathymetry (S-7)

3)  Bottom Energy (S-8)

4)  Sediment Accumulation (S-9)



The depth of water through which the dredged material must fall is a major
variable describing the amount of water entrained into- the discharge jet and its
subsequent spread on the bottom. Depth ranges representing different entrainment
conditions were used to classify water depths. These values were modified in an
overlay procedure to consider the added spreading influences of currents as embodied
in the dynamie characteristics source map (8-6). The combined maps provide a
measure of the extent of the initial spread of the deposited materials,

The sediment aceumulation map (S-9) provides only net accumulation
overtime because of the nature of the data used in its preparation. With reliance on
this map only, situations could exist wherein high aceumulation rates are measured but.
because of very high sediment inputs to the area, significant resuspension and
transport could occur without notiee. Therefore, the bottom energy map (S-8) was
compared with the sediment accumulation map {8$-9) to obtain a modified accumula-
tion potential map. Areas with low energy and high accumulation were verified as
accumulation areas. Areas with high energy and low accumulation were verified as
dispersal locations. Appropriate values were assigned to intermediate combinations.

Derived map D-5 is developed by combining in an overlay procedure the
intermediate maps which represent the spreading potential associated with initial
deposition and the spreading potential associated with long term resuspension and
transport with the emphasis being placed on the long term influences.

Fisheries Sensitivity Derived Map (D-7)

The evaluation of fisheries sensitivity (D-7) is a parallel analysis to that of
Ecological Sensitivity (D-2) in that all fisheries within a specified radius of the
potential disposal sites are conservatively considered to be impacted. The model used
to perform the analysis is identical to that used for map D-2 including the adopted 11
kilometer radius of impact. Justification for the model and radius selection is
provided under the discussion of map D-2, The overlay combination of the two
components of the fisheries and shellfisheries system (maps S-10 and S-11) is operated
on by the model.

Coastal Area Sensitivity Derived Map (D-8)

This derived map evaluates the visual impaets of open water disposal
operations. The analysis consists of a use of shoreline proximity model with decaying
sensitivity as a function of distance offshore. As such, it is a subjective measure of
such impacts as the observability of floatable material and turbid waters. The model
operates directly on shoreline data stored in resources and uses map, S-14.

Resources and Uses Sensitivity Derived Map (D-9)

This derived map evaluates the potential impact of open water disposal on
non-living resources and legitimate uses of the ocean surface; water column and
bottom. The analysis uses an impact model such as the one deseribed for Map D-2,
Ecological Sensitivity. All resources and uses within a radius of 5 kilometers from the
potential disposal sites are considered to be impaeted. The model adds all these values
and ecalculates an average value which is then assigned to the grid unit being
evaluated. The data structure diagram shows the schematic development of this map and
indicates the scope of the resources and uses considered. Three source maps (S-12,
$-13 and S-14) are used for ease of data handling only.
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Monitoring and Surveillance Sensivity Deried Map (D-10)

This derived map represents the relative degree of difficulty in achieving
an effective monitoring and surveillance program at a potential disposal site. Inputs
to the evaluation include:

1)  Bathymetry (S-7)
2)  Distance from shore (S-14)
3)  Potential for spreading of deposited materials {D-5)

Distance from shore is included to represent increasing difficulty of
operation for monitoring/surveillance vessels both in terms of weather/seas encoun-
tered and in transit times to and from the site. Distance from shore also provides
increased incentive and opportunity for short dumping by disposal contractors.

Bathymetry is included to represent the increasing difficulties involved in
monitoring water column and near bottom econditions in deep water, Potential for
spread of deposited materials is included as a measure of the size of the zone which
must be monitored. This derived map translates directly into Issue Map 16, Monitoring
and Surveillance Sensitivity.
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APPENDIX B-1

INTERVIEW LIST

ENVIRONMENTAL GROUPS

New York
Georg.e Wilde, Marine Environmental Council of Long Island
James Bagg, Suffolk County Council on Environmental Quality
James Tripp, Environmental Defense Fund
Frank Bear, MNorth Folk Environmental Couneil

Connecticut
Christopher Roosevelt, Oceanic Society

Rhode Island
Trudy Coxe, Save-The-Bay

DREDGING COMPANIES

New Jersey

Michael Reich, Assistant Division Engineer, Great Lakes Dredge and Dock
Company, Union.

William MecPhillips, Weeks Dredging and Contracting Co., Cranford.
Connecticut
William Malloy, Thames Dredge and Dock Co., New London.

Massachusetts

Robert C. Bolger, Superintendent, North Atlantic Dredging, Division of
Perini Construction Co., East Boston,

Alan J. DeBoer, Chief Engineer, North Atlantic Dredging Company

Robert Bolger, Jr., Dredging Manager, North Atlantic Dredging



REGIONAL PLANNING AGENCIES
New York
Dewitt Davies, Principal Planner, Long Island Regional Planning Board

S. Robbins, Senior Environmental Planner, Suffolk County Planning

Department
See also: James Bagg, Suffolk County CEQ® (listed under Environmental
Groups)

Connecticut

Richard Erickson, Executive Director, Southeastern Connecticut Regional
Planning Agency

Richard Carpenter, Executive Director, Southwest Regional Planning
Agency

LOCAL POLITICAL OFFICIALS

New York
James Lack, New York State Senator, 2nd District
Dr. Robert Sisler, Environmental Commission Advisory Board of Port
Jefferson; representing Mayor Harold Sheprow. Also attending: Bill Adam,
also a member of the ECAB

Kenneth Butterfield, Supervisor of the Town of Huntington. Statement of
Testimony given at the May 3 public meeting.

Robert J. Mrazek, Suffolk County Legislator, 18th District
Connecticut

Michael Pavia, Executive Director of the Environment Protection Board,
City of Stanford, representing Mayor Louis Clapes.

Albert Landino, Development Administrator and City Engineer, City of
New Haven, representing Mayor Frank Logue.

Donald Sweet, Mayor of Groton.



FISHERMEN AND FISHERMAN'S GROUPS

New York
Richard Miller, Long Island Fisherman's Association
Riechard Erpenbeck, Fishers Island Lobsterman's Association
George Doll, lobsterman; Northport, New York
Butler Flower, oysterman; Bayville, Long Island; also present: William R.
Haines, General Manager, The Bridgeport and Port Jefferson Steamboat
Company.
George Gerhold, The New York Sportfishing Council
Connecticut

J.R. Nelson, Long Island Oysfer Farms; New Haven.

John Baker, Aquaculture Division, Connecticut State Department of Agri-
culture

Christopher Stapefeldt, Connecticut Commercial Fisherman's Association,
Wilton.

Kay Williams, lobsterman, Bridgeport, (also present with the Connecticut
Commercial Fisherman's Association)

Paul Previty, Southern New England Fisherman's Association, Stonington.
Rhode Island

Leonard Stasiukiewicz and Robert Smith. Point Judith Fisherman's Co-op,
Galilee.

SHIPPING COMPANIES

New York .

Joseph Akell, Senior Viece President, Chief Planning and Development
Officer, Naecthville Industries; Melville.

Connecticut

Byron MeCandless, Assistant Vice President and Engineering Manager, New
Haven Terminal Ine., New Haven,

Henry St. Laurent, Treasurer, New Haven Terminal Ine.



CONGRESSIONAL REPRESENTATIVES

New York
Jerome Ambro, 3rd Congressional District of New York
Connecticut

Peter Villano, LegiSlative Assistant to Congressman Robert Giaimo, 3rd
Congressional District of Connecticut -

Rhode Island

John Riley, Administrative Assistant to Congressman Edward Beard, 2nd
Congressional Distriet of Rhode Island

BUSINESS AND TRADE ASSOCIATIONS

New York
James Olsen, Long Island Marine Trade Association
Edward Parthe, Association of Marine Contractors
Gloria Roechio, Long Island Tourism Commission
Connecticut
Allan Berrien, Connecticut Marine Trade Association

STATE ENVIRONMENTAL AND COASTAL ZONE AGENCIES

New York

Gordon Colvin, Regional Supervisor of Environmental Analysis, New York
State Department of Environmental Conservation

Randolph Stelle, Chairman, New York Department of Environmental
Conservation

James Morton, Cogstal Management Unit of New York Department of State
Connecticut

Robert Leach, Staff Engineer, Coastal Area Management Section,
Connecticut Department of Environmental Protection

Dennis Cunningham, Connecticut Department of Environmental Protection
Rhode Island

John Lyon, Chairman and Director, Coastal Resource Management Council
of the State of Rhode Island

Edward Wood, Direetor, Rhode Island Department of Environmental
Management

B-4



APPENDIX B-2

AREAS OF CONCERN AND ISSUES RELATED TO OPEN WATER DISPOSAL

Dames & Moore conducted a number of interviews with various interest
groups, concerned individuals and public agencies in the Rhede Island, Connecticut and
Long Island areas. The purposes of the interviews were several: 1) to acquaint Dames
& Moore with the issues and concerns perceived as significant by groups either
potentially affected by or with jurisdiction over the issue of dredge spoil disposal in
Long Island Sound, and 2) to acquaint Dames & Moore with other individuals, groups or
agencies actively involved in the above issue. Interviews were selected to represent
major private and public groups that would be affected by any decision eoncerning the
selection of new dredge spoil disposal sites in Long Island Sound. The list of
interviewees appears in Appendix A-1.

The following summary of issues addressed by interest groups lists the
significant issues, impacts and concerns as they were identified by each major interest
group.

Environmental Groups

Their primary concern was the potential uptake of toxic materials (heavy
metals) into the food chain, They were also concerned over the dumping of highly
organie spoil with BOD that could create oxygen-depleted zones. They were very
aware of the estuarine nature of Long Island Sound and its fragile ecosystem,

These groups were knowledgeable about the New London litigation, and
worried that the Corps

a)  was not addressing the issue of dredge spoil disposal in the Long Island area
in a comprehensive manner (not considering alternative disposal techni-
ques) and/or

b)  would not be able to meet the December 31 deadline.

They suggested a classification system for dredge spoil: Class I -
acceptable, Class II - case-by-case basis and Class HI - clearly unacceptable. The
classification would be done by bioassays, and disposal sites would be selected on a
dispersal or containment basis. Different types of spoil would be dumped at sites with
physical characteristics suited for that type of spoil, so that environmental impact is
minimized.

Two groups were in favor of the Stamford-New London experiment as an
experiment in handling toxie spoil.

Many of the groups on Long Island were opposed to any dredging disposal in
the Sound, regardless of the type of material, unless they eould be guaranteed that
there would be little or no adverse environmental impaet.

Dredging Companies

Dredging companies did not believe continental shelf dumping was an
economically viable option, and cited several problems:



a)  Productivity of dredges would fall off due to transit time and loss of
hauling due to weather.

b)  Extra capital required (covered barges, ocean going tugs, ete.) would not be
difficuit to justify economically due to low volume of dredging in New
England.

¢)  Some felt such a requirement to dump at the shelf would give business to
Great Lakes Dredge and Dock Company as they are the only ones large
enough to compete with the Corps.

Short dumping was noted as an oceasional problem, particularly during the
night, or in fog or heavy weather.

Sound Dredging Ine. and the Thames Dredge & Dock Co., were the only
known small, local dredge outfits operating along the Connecticut coast. Longer
hauling distance and the higher costs of doing business had already forced most loecal
operators out of business, While the Corps has expressed concern over the future
adverse impaets on small independent dredging operators of seiecting new sites
further from shore, these impacts are already being felt by these small operators.

Dredging companies commented that in general, dredging work in Long
Island Sound is low enough in volume, and average job i of a size {due to small
harbors) that the use of large equipment capable of capturing economies of scale is
generally not feasible., Mobilization and demobilization costs thus become a higher
. percentage of total job costs, and it is not economically rational to keep large pieces
of dredging equipment on standby in Long Island Sound waters.

Several comments were received that spoil from western Long Island Scund
could be taken down the East River to the New York Bight, as this area is already
being dumped in.

Regional Planning Agencies

Connecticut

Regional planning agencies in Connecticut had little, if any, direet
involvement, knowledge or experience with the issue of dredge disposal in Long Island
Sound. Their greatest coneern was for the potential impact of toxie or organie spoils
on the Sound's water quality and marine resources. They were very aware of the
economic importance of industries, installations, and recreational boating interests
that require maintenance dredging to help maintain their economie vigbility. Connec-
ticut is very dependent upon shipments of home heating oil via Long Island Sound.

Several respondents mentioned the desirability (economic efficiency and
minimizing of potential adverse environmental impsaets) of designating several
Connecticut ports as regional ports for the receipt of oil and other goods. This would
lessen the need to keep many of the smaller harbors dredged to allow passage of
commercial ships, and would confine adverse environmental impacts to a smaller
number of harbors,



New York

The Long Island Regional Planning Board has been active in planning with
respect to Long Island Sound. They have sponsored a number of studies concerning the
Long Island marine environment, including one of dredging. Some of their specific
conecerns about the disposal of dredged material in the Sound were:

a)  They (Long Island Regional Planning Board; residents on the Island) have
had little or no input into the Bi-State Dredging Plan.

b) They suggest a controlled dredging approach, tailoring the disposal of
different types of material to sites with characteristics (depth, current,
and so on} best suited to minimize the environmental impaect.

e¢)  They are concerned with impacts of organie compounds; PCB's, phosphates,
nitrates, and others,

d)  They suggest the use of different criteria in selecting sites to receive
organic, as differentiated from toxie spoils.

e) They mentioned a need to conduet research in the area of the long range
impacts of sedimentation in central Long Island Sound (i.e., how much
would disposal add to this problem).

f) They saw a need for the regional consolidation of shipping faecilities, and
mentioned Port Jefferson.

The Long Island Regional Planning Boerd, Nassau-Suffolk Regional Marine
Resources Counecil and the Suffolk County Planning Commission all are on record as
opposing the Stamford-New Haven dredging project.

Local Political Officials

Connecticut - Rhode Island

Local political officials in Connecticut and Rhode Island stressed that
dredging was necessary to help maintain the economic viability of harbor and port
facilities, as well as to maintain property values of waterfront parcels. Their general
position was that open water disposal should be done if the perceived adverse environ-
mental impacts are less than the losses in eeconomic activities that would ocecur if
{iredging did not take place. The disposal method needs to be economically viable, at
owest cost,

In most cases, officials felt land disposal would encounter a great deal of
opposition. They perceived the major potential adverse environmental impacts from
open water disposal as water quality impacts and the fouling of beaches.



Long Island

Political officials at all levels (Congressmen, State Legislators and local
officials) are opposed to any dumping of dredge spoil in Long Island Sound, They are
particularly opposed to toxic or other highly contaminated dredge spoils. Their major
complaint was that they have been through this hearing process in the past and it
makes no difference, that the Corps has alreadv decided that there will be dumping in
the Sound. Political officials cite several points:

a)  refusal of the Corps to adopt EPA Ocean Dumping Criteria

b) lack of Corps knowledge about potential effects of toxiec spoil on the
marine ecosystem and potential for uptake into the food chain,

e)  "..the state-of-the-art has not been sufficiently developed to insure any
safe method of controlling hazardous dumping within the confines of the
Sound." State Senator James Lack

d)  inadequate consideration of alternatives to dumping in the Sound's waters.

Several respondents felt dredging could increase the potential for salt
water intrusion into the aguifer supplying their town's drinking water.

"Fishermen and Fishermen's Groups

Fishermen and fishermen's groups are opposed to open water dumping of
dredge spoil, regardless of type of speil or dump location. They see the impacts on
fishing as ineluding:

&)  Sedimentation of spawning areas and suitable habitat for shellfish speeies.

b) Destruction of spawning areas results in longer term impacts that are not
immediately apparent, in terms of future reduced catehes.

¢) Loss of trawling rigs or nets on short dumps. Nets snag on timbers and
rocks.

The fishermen had no evidence that in some instances dredging resulted in
making fishing grounds more productive. The oystermen do not want dredging between
duly and mid-September as potential for uptake of toxie materials by the pelagie state
of newly spawned oysters is greatest. Sedimentation of oyster beds and decline in
water quality is their greatest worry. ‘

Fishermen feel ocean dumping oecurs because they were not politically
powerful enough to prevent open water dumping. Fishermen feel that they receive the
full brunt of the adverse economic impacts of open water disposal, while the rest of
society receives the economiec benefit of maintaining navigable waterways. They feel
that Block Island Scund and the water around Fisher's Island should be ruled out as
potential disposal areas because they are too valueble as fishing areas, both commer-
cial and recreational. They are opposed to deep water dumping as there is a viable
deep water fishery for finfish and shellfish that would be adversely affected.

The long-term impacts of dredge disposal on fishing, particularly spawning
as impacted by an inerease in water column turbidity and sedimentation effects, are




not well defined by present scientific knowledge. Potential consequences of dumping
dredge spoil in deep or continental shelf waters is largely unknown.

"No sites in Block Island Sound, adjacent water south of Montauk out to the

40 fathom line should be considered as a potential dumping site. This area is too

valuable as a eommercial fishery to the mid-Atlantie area and southern New England.”
Richard Miller, Long Island Fishermen's Assoeciation.

Shipping Companies

Shipping companies need to dredge to maintain the economie viability and
eompetitiveness of their operations. The cost of maintenance dredging has risen as
the number of disposal areas has diminished and the cost of hsuling has increased.
Further, the regulatory process inhibits them at times when & dredge is in the area and
they need to be dredged. They cannot afford to wait to receive their dumping permits
in such cases. Further, New England and Long Island are dependent upon oil shipped by
tanker. If harbors are not kept to proper depths, ships c¢an only come in partially
loaded and the unit cost of all waterborne goods rises.

Offloading oil at offshore facilities increases spill potential, and thus
pollution. The idea of consolidating shipping facilities in one port was mentioned.
Specifically, Port Jefferson was suggested for upgrading to a major port on Long Island
Sound, capable of receiving oil tankers requiring a 35' draft.

Congressional Representatives

Connecticut and Rhode Island

Congressional representatives from Conneecticut and Rhode Island believe
that dredging is an economically necessary activity to maintain navigable waterways.
However, open water disposal should be evaluated in terms of its potential adverse
environmental effects so that all are fully aware of the tradeoffs involved. Disposal
methods and sites should be selected to minimize potential adverse environmental
effects. They were particularly concerned with the economic impaets on the
commereial finfishing and shellfishing industries in the Sound. They balanced this
economic impaet against the need to maintain depth in harbors to allow oil tankers to
come and go with full loads. This keeps unit costs of oil lower.

New York and Long Island

Congressmen from Long Island are opposed to the dumping of dredge spoil
in Long Island Sound, particularly when it benefits other areas such as Connecticut. A
moratorium on present dumping was suggested until assurances could be given that no
long term, irreversible damage to the Sound's ecosystem was being caused. Several
congressmen expressed concern over the potential impact of dumping toxic spoil in the
Sound, the potential impaet on valuable fisheries, and uptake into the food chain.
Doubts were registered about the efficacy of the current capping procedure being
employed at the New Haven dump site, as it was being used without the Corps knowing
whether or not it was an effective method for preventing the dispersal of toxie spoil
materials into the marine environment.

The fact that the Corps has not adopted the EPA Ocean Dumping criteria
for the spoil being dumped into the Sound was noted by Congressman Ambro.



Business and Trade Associations

Marina owners and marine contractors depend on dredging as they must be
able to dredge out their slips to maintain depth, which in turn allows them to maintain
dockage rental rates, and hence, revenues, Marina owners need nearby dredge disposal
sites in the open water to keep down the cost of their maintenance dredging. By
cutting down on the number of disposal sites in the Sound transport costs have
increased and so have the unit costs of dredging. The Connecticut Marine Trades
Association feels the inereasing cost of dredging has been a contributing factor in the
decline in the economic viability of some marinas along the Connecticut coast. They
also felt that the recreational beating industry is more important economically in both
Connecticut and Long Island than is the commerieal fishing industry. (They could not
document this, but said they would be eble to in the near future). They feel that the
environmental impacts associated with the open water disposal of most types of
material (excluding highly toxic spoils) are small enough in magnitude that open water
disposal should continue. Dredging is an economically necessary activity to maintain
the viability of their enterprises, and given the known environmental effects, open
water disposal is currently the most cost effective way of doing so. The concept of
zoning Long Island Sound was presented; some areas should be kept pristine, other
areas already heavily used can be disposal areas for dredge spoil,

Tourism and the commerical fishing industry are of primary economic
importance to the Long Island economy. Dredging policies having an adverse effect on
either industry would be widely felt.

Respondents recognized that the need for dredging by the various marinas
and recreational boating industry did work contrary to the desires of the commerecial
fishing people who would prefer not to have any ocean dumping., However, nearby
open water or Long Island Sound dumping sites are the cheapest means for disposing of
dredge spoil for marinas and industrial concerns needing maintenance dredging. The
current use of only three sites in the Sound for the disposal of dredge spoil has
increased the cost of dredging.

State Environmental and Coastal Zone Management Agencies

Rhode Island

The major concern in Rhode Island was having a disposal site within easy
reach of Providence harbor. The need for an (economically) accessible dump site was
noted because of a backlog of dredging there. Environmental impacts of open water
disposal of clean fill are low enough so as to make open water disposal an acceptable
means of disposing of dredge spoil. - Alternative uses of dredge spoil (beach fill, salt
marsh creation, containerization, upland disposal) should be encouraged. However,
current Corps interpretation of regulations do not encourage alternative uses. The use
of Brenton Reef as a disposal site was recommended.

Connecticut

The major concern in Connecticut was that Dames & Moore's final report
be eonsistent with Connectieut's and New York's Bi-State Interim Dredging plan. It is
felt that the disposal of dredge spoil in the Sound has had only a minor contribution to
the decline in water quality of the Sound.



They feel there is a need for a western Long Island site, and that it will be
acceptable to the public if properly presented in a viable management scheme. The
scheme would have to explicitly include monitoring. Such a site would help mitigate
current adverse economie effeets on small coastal uses such as marinas that require
frequent maintenance dredging. Land disposal is not a viable alternative. Also, an
ongoing public participation component must be explicitly included, as it will give the
plan additional credibility and will help acquaint public with the environmental and
economie tradeoffs involved.

Their reading of environmental literature indicates that water column
impacts are minimal, and that disposal in areas where the water quality has already
been adversely affected may be advantageous.

New York

State environmental and coastal zone management agencies from the State
of New York emphasized compatibility of Dames & Moore's report with Connecticut
and New York's Bi-State Interim Dredging Plan. This includes consistency with New
York's Dredging Sub Plan (done by the Long Island Regional Planning Board for Coastal
Area Management). State agency personnel recognize the need to work closely with
the New England Division and New York Distriet of the Corps. (The dredging
subcommittee of the New England River Basins Commission does not provide close
enough coordination within the Corps.). A major concern was with toxic spoil (Class III
materials in the Bi-State Plan). Resolution and resuspension of contaminants is an
issue as well as the potential for uptake into the food chain.

Land disposal for very toxie materials should be considered. The scarcity
of coastal land suitable for disposal of such material makes it feasible to consider
disposal of only the most toxie spoils.

Monitoring of disposal sites was suggested as a Key component to assessing
environmental impaects. A disposal strategy taking into consideration site characteris-
ties (dispersal vs. containment) and types of material is preferable, and consistent with
the Bi-State Plan.
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SCOPING MEETINGS



APPENDIX C-1

SIGNIFICANT ISSUES RAISED AT SCOPING MEETINGS

To be treated in depth in CEIS:

Boundaries of Study Area Management Plan
Capping Mining of Sand

Coastal Area Management Program Navigation

Costs Oysters

Dredged Material Recreational Boating
Dredging Needs Shellfish Contamination
Employment Site Selection

Fisheries Studies by Others
Heslth Effects Water Quality

Long Island Sound

Boundaries

of Study Area

o
o

Discuss rationale for seleeting boundaries

Eastern boundary — well used for fisheries.

Continental Slope — intense activity area, National Marine Fisheries
Service concerns; consider entire slope vs. limit to 100 fathoms, economic
and technical feasibility of dumping so far out; compare nearshore vs,
offshore environments.

Sources of capping material; stability of capping experiment method?
Monitoring, enforecement, controls.

Capping is unproven.

Effect of time lapse between dumping and capping.

If not suecessful can eontamination be stopped?

Coastal Area Management Program — State of Connecticut

0

Costs

o

0

Balance between boating and fisheries,

Consider costs to fisheries, transpert costs, costs to small operators.
Consider all costs, not just economics.

Economie impaet to boating and eommeree if no Long Island Sound
disposal.

Long term health costs.

Dredged Material

C

C

Sediment Classification and Mapping — analysis of existing sediment data,
pollutants, toxicity, inventory discharges into receiving waters (EPA data).
Test procedures - discuss suitability and reliability of wvarious tests:
elutriate, bulk sediment, bioassay, bicacecumulation

c-1



Dredging Needs

o Consider authorized vs. needed channel depths.to minimize dredging; long
-term transportation/harbor use planning.
0 Norwalk abatement committee; Qil spill risks with inadequate dredging —
alternative is increased trucking,
.Employment
o  -Onshore and offshore.
.Fisheries
0 Lobsters — Norwalk presently productive; impact at existing dump sites.
0 Identify areas dragged and barren areas.
o Ceoordinate with Connecticut Commerecial Fishermen's Association.
0 Dredge at times of lower water temperatures to minimize impacts onfish,
0 Sportfisheries — pollutant uptake; catch inereasing, dumping risks impact-

ing resources, waters needed for food and, therefore, should preclude
dumping.

Health Effects

o Monitoring plan for bicaccumulation,

o Evaluate potential for long term health €ffects; contingeney plans in event
of contamination/public heaith hazard.

Long Island Sound

0 North Shore of Longilsland not given:sufficient weight:in:past.

o Western Long Island Sound most fragile; 3 knot tide off :Eaton's Neck, 1
knot at slack water; unique ecological area;-opposition to ‘regional -dump
sites within Long Island Sound (impacts on fisheries, recreation; state of
the art lacking regarding monitoring and .controls; stability of capping;
heavy metals; public health and welfare).

0 Develop plan for terminating of all Long Island Sound dumping till
assurances available,

0 Use Ocean Dumping Criteria in Sound.

o Western Long Island Sound data — Stone & Webster December 1971, Adelpi
University proposed study.

0 Model the Sound dynamieally — physical oceanegraphy, past/present-dump-
ing, ecological sensitivity — prior to any long range dumping plan.

0 Long term effects of speil erosion.

(] Consider entire water column. _

o Answer past technieal questions — metals exceed limits, environmental
effects.

o] End all dumping in Long Island -Sound - long term effects are unkown.
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Management Plan

=)

(o=l o ¥ o

Detailed studies before dumping;

Site allocation scheme, clean vs. toxie material, spoils/sites — suitability
criteria,

Monitoring; testing; safeguards; controls; monitoring plan for bicaccumu-
lation,

Jurisdictional requirements, Ocean Dumping Aect (Section 103), Clean
Water Act (Section 404).

"Short dumps" relative to long transport routes and resultant health
hazards, eonsider auto-location recorders.

Testing should precede dumping.

Treat material before dumping.

Don't dump polluted materials.

Long range monitoring needed.

Mining of Sand

Q

Navigation

O

Oysters

o

0

Resultant holes provide sites with minimum cappmg requirements but
disposal there would preclude future mining.

Disposal piles are obstructions to dragging.

Estuaries and surrounding tidal marshes critieal; larval — heavy metal
uptake, silver sensitivity.
Norwalk Harbor oyster beds.

Recreational Boating

o]
0

Economie need for ciose dump sites.
Reopen historie sites for certain materials.

Shellfish Contamination

¢
O

Identify significant species, habitat, behavior.

Pollutant uptake — metals, pesticides, herbicides, PCB's, ecoliform, hydro-
carbons, pathogens not picked up by coliform counts. FDA action levels;
filter feeders; uncooked species.

Resouree wuses — food chain; health effects; sanitary controls; ageney
responsibilities; presently closed areas, eonditions for reopening.
Monitoring; enforcement; conditions for future closings.

Disposal sites — consider deep water dumping in 300’ depths.



Site Seleection

Q

O

¢

Distribution of sites; regional sites independent of specifie projeets; site
capacity, uses by material type, expected needs,

Consider in-water productive uses, sand overlay on muddy sites for oysters,
leave undisturbed mounds for lobsters.

Site Designation — discuss formal "desighation” procedure by EPA.

Studies by Others

OO0 OO0 00O0

Coordinate with other studies — EPA, EIS on offshore disposal sites

Corps New England Division Contaminant study and Disposal Area
Monitoring System (DAMOS). '

Corps New York Distriet Mitre study on land alternatives.

New England River Basins Commission proposed study of land alternatives.
TerEco procedural guide for assessing designated EPA ocean dump sites.
Stone & Webster report on discharge modification for Long Island Lighting
Company.

Water Quality

o]

o

Define water quality, State standards, uses, classification, long term
trends, baseline data.

Public understanding -~- what is meant by water quality, how is it
monitored, by whom, when is there concern for econtamination, safeguards?
Nassau County Water Qualitv — past deterioration, presently improving,
shelifish beds.
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APPENDIX C-2
OTHER ISSUES

Not significant or treated elsewhere

Alternatives Oysters

Cost-Benefit Analysis Regulatory Responsibilities
Cumulative Effects Surface Runoff into Long Island Sound
Massachusetts Waters Testing

Mosquito Control Water Supplies

Alternatives to Open Water Disposal should be detailed in CEIS

The Composite Environmental Impact Statement is one part of a broader
continuing effort to develop a Management Plan for disposal of dredged
material. A brief review of the status of that effort may be heipful.

Historically, for reasons of economices and availability of sites, open water
disposal of dredged material has been the preferred alternative. Environmental
considerations were late to arrive on the American scene, chiefly by way of the
National Environmental Policy Aet in 1969, The interactions of people and their
environment are complex and not easily quantified. At this point in time
envircnmental concern are just beginning to assume their necessary role in the
assessment and decision making process. Open water disposal continues to be
the option most frequently chosen but with increasingly detailed environmental
assessments, monitoring, and public participation.

Admittedly the process is a slow one. The state of the art is severely lacking in
treatment of alternatives to open water disposal. A goal of the management
plan is to bring the knowledge of all feasible alternatives to the same level of
detail and then to continue to expand each.

The eomposite EIS will assess the effects of open water dispoal on a compre-
hensive regional basis and identify the least environmentally sensitive disposal
sites. The "tiering" concept described in the Council on Environmental Quality
regulations allows a broad generic treatment of alternatives. Open water
disposal, due to its current use, is an issue "ripe for deeision" and in need of
immediate eomprehensive assessment. Subsequent studies, assessments, and
impaect statements detailing alternatives such as land disposal, shoreline exten-
sions, marsh and island creation, and containerization will be available to the
decision makers.

It is important to state at this point that the CEIS will not mandate open water
disposal. Normal local, state, and federal regulatory processes will continue to
be the route for obtaining the necessary authorizations. The CEIS will be but
one more aid available to the decision tmakers.



Alternatives to open water disposal must be studied and assessed in comparable
detail. Such alternatives are chiefly State coastal zone management concerns.
The Corps has recommended to the New England River Basins Commission that
they serve as a focal point for the states in development of a further EIS to
assess these alternatives.

Cost-Benefit analyses on Corps' projects

This is a subject for treatment when assessing a specific Corps of Engineers'
dredging project. The CEIS is not project specifie.

Cumulative Effects

Should be quantified with regard to toxins, health impaets. The state of the art,
including test data, is severely lacking in this regard. The CEIS will necessarily
be limited to a discussion of available information and possible future treatment
of this subject.

Massachusetts Waters should be ineluded in the Study Area

The study area was chosen as a management ecosystem for EIS development. A
separate EIS is planned for Massachusetts and other Rhode Island waters.

Mosquito Control from inereased breeding areas should be addressed

This would relate to nearshore marsh creation and land disposal and not to open
water disposal being addressed in the CEIS.

Oysters —Estuaries and surrounding tidal marshes eritical; cumulative impaet of
wetland filling

These are subjects related to alternatives to open water disposal and as suech
would be treated in a very general sense in the EIS exeept to the extent open
water disposal would impaet estuaries and their marshes.

Regulatory responbilities — Expand decision making criteria to reduce subjectivity

Regulatory responsibilities will be discussed briefly in the CEIS. It is anticipated
that with development of the CEIS and the Management Plan that subjectivity
will be reduced in the future.

Burden for disposal should be with community benefiting from dredging

This is an issue to be considered by regulatory agencies in reaching their permit
decision. It cannot be answered in an EIS.

Surface runoff should be eollected in basins and not allowed to enter Long Island Sound

To the extent that such runoff contributes contaminants to dredged material this
subject will be addressed, However, the control of such sources of runoff is
subject to local, State, and Federal regulatory agencies and applicable water
quality standards.

L1

«2



Testing — Discussion of bicassay procedures; eritique of bioassay proecedures manual

Some discussion of this subject will be ineluded, but a detailed critique of the
manual is not feli to be significant to the CEIS. EPA and the Corps jointly
developed the manual after considerable study; undoubtedly it will be carefully
reviewed as it is used.

Water Supplies — aquifer contamination

This relates to land disposal aiternatives and will not be detailed in the CEIS.



